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ON THE COLOREDV CORPUSGLBS OF THE BLOOD 
OF PYREN^MATO^S.o 4JJD APTp36NiEM^ 
VERTEBRATES. By OiBefi6]ELtli^^ F.R.S. 

Mt attention has been recalled to this subject by aa interesting 
paper, on the blood-corpuscles of the two-toed sloth^ by Pro- 
fessor Rolleston, published in the current number of the Micro- 
aoopical Journal 

The author refers to a statement^ by Dr W. Eiihne, to the 
effect that, among Mammalia^ the camel and sloth only have 
nucleated colored corpuscles of the blood; and to other writers, 
who say that such cells have been observed in more mammalia^ 
and that colored blood-cells in size and shape resembling those 
of Tnammalia are found in certain oviparous vertebrates. 

Of the sloth, Professor Rolleston and Mr H. N. Moseley ob- 
served, in a dried specimen of the blood, that though a certain 
number of the colored corpuscles contained one or more nuclei 
more or less roughly hewn, and irregularly and eccentrically 
placed, the immense majority of those corpuscles presented a 
non-nucleated character^ And, in some stale blood of an ele- 
phant, which had died a week before the examination, Dr 
BoUeston notes many colored nucleated cells, in which the 
colored part was inside while the envelope was colorless. 

Further observations are required to prove how far such 
phenomena may be due either to a solution and diBplacement 
of the coloring matter from commencing putrefaction, or to an 
irregular refraction of and interference in the light by disfigured 
and discolored parts of these decaying corpuscles. As it does 
not appear that the so-called nuclei were subjected to chemical 
examination, we are left in doubt as to their real character. 

VOL. n. 1 



2 MR OULUVEB, 

Apparent nuclei in colored corpuscles of the blood of mam- 
malia vanish when treated with reagents which are powerless 
on the nuclei of the colored cells of oviparous vertebrates. But 
I do not pretend to assert that there are no exceptions. Colored 
corpuscles, apparently nucleated, are not uncommon in mamma- 
lia, but never regularly more than one or two of such nucleated 
corpuscles to a hundred of the characteristic non-nucleated 
corpuscles ; and so scanty are the irregular ones, as to render a 
chemical examination of them a matter of difficulty. Con- 
cerning a few aberrant corpuscles in the blood of one or other 
species of this or that group of vertebrates, Professor Bolleston 
judiciously remarks that, ''Here, as in so many other cases, the 
value of a structural arrangement depends, not upon an in- 
variable presence or an invariable absence, but upon the con- 
stancy of its quantitative preponderance." 

Just so. And I thought I had plainly proved, about a 
quarter of a century ago\ that the blood-discs of camelidas 
are, like those of other mammalia, devoid of a nucleus; and 
that, while all oviparous vertebrates have nucleated colored 
corpuscles, the class mammalia is most briefly and truly difl- 
tinguished as vertebrates with non^ndeated colored corpuscles 
of the blood. Hence my divisions Yertebrata Fyrensemata and 
Yertebrata Apyrensemata (Trvprjv nucleus, atfut sanguis). 

Both before and after the time referred to, the existence 
or non-existence of a nucleus in the colored corpuscle of the 
blood was a matter warmly debated, here and on the Continent. 
This was partly caused by mistakes arising from the biconcMe 
shape of the mammalian corpuscle ; and its disposition to rapid 
changes of form, either by tumidity, puckering, granulation, or 
more or less partial and irregular thickening of its substance ; 
but chiefly from the then too common practice of applying to 
different classes observations true only of one or other of the 
two great divisions of vertebrates already mentioned. Hewson, 
having clearly demonstrated the nucleus in the colored cells of 
fishes and batrachia^ never doubted that the central spot in the 

» Med. Chir, Trant. Nov. 1839; Phil Mag, 1840, pp. 80, 106-7; Lancet^ 
1840^1, Vol. II. p. 101 ; Appendix to Gerber'B Anatomy ^ 8yo. Lond. 1842, pp. 
18, 80, 100. 
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Uood-disca of man and other Ap}rren8emata was also a nucleus. 
Dr Young, Dr Hodgkin and Mr Lister having proved, on the 
contnury, the non-existence of a nucleus in the human colored 
corpuacle, came to a conclusion quite opposite to that of Hew- 
son. There were other errors. For example. Sir Everard Honje 
and Mr Bauer depicted what they called a nucleus in the 
mammalian corpuscle ; adding some specious speculative and 
erroneous views, which were warmly embraced and long enter- 
tained on the Ciontinent, but never favoured in Britain ; save 
that, after their exportation abroad, they were imported back 
and made, much to my surprise then, a large part of the article 
on the blood in Dr Todd's valuable Cyclopsedia of Anatomy. 
Dr Martin Barry, by the partial action of a very minute dose of 
acid on the colored corpuscles of man, produced an appearance 
which he declared to be that of a nucleus always plainly de- 
monstrable by his process. 

In Germany also, the most eminent physiologists had satis* 
lied themselves and others of the nucleated character of these 
corpuscles. Miiller believing, like Wagner, that their minute- 
ness had caused the nucleus to escape attention, declared never- 
theless how distinctly and really it might be demonstrated in 
the colored corpuscles of Man and mammalia; while Krause 
and Gerber likewise affirmed the presence of this nucleus in 
these corpuscles. A doubtful opinion only was arrived at on 
this point by Rudolph Wagner, of whose excellent Elements of 
Physiology a worthy English and annotated version appeared, 
tmder the care of Dr Willis, in 1844; and Wagner's hesitating 
views on the subject are the more remarkable, as he had 
admirably surpassed all his countrymen in the value and extent 
of his observations on the blood-discs of the different classes of 
Tertebrates. But in France M. Donn^, during the year 1842, 
dismissing such doubts, truly asserted the non-existence of a 
nucleus in the regular blood-disc of mammalia. 

Lastly, in London, 1845, Mr Wharton Jones, describing 
the genesis of the red corpuscle of Apyrensemata, and discussing 
inrhat he appropriately called "this vexed question of a nucleus," 
fully agreed with me as to the essential difference of structure 
between the colored corpuscles in mammalia and the colored 

1—2 



4 MR GULLIVER, 

cells in oviparous vertebrates. And at the same time he an- 
nounced a difference in development, no less remarkable than 
the difference in the mature structure, between the colored cor- 
puscles of these two great divisions of the vertebrate sub- 
kingdom. 

But, as it appears, from Professor BoUeston's valuable paper, 
that this vexed question of a nucleus still lingers on the Con- 
tinent, if not in Britain, I now propose to describe a few simple 
experiments which have always proved satisfactory to me con- 
cerning this important subject, and it is hoped will do so to 
others who may take the trouble to repeat them. 

First, let us consider some of the plainest characters of the 
nucleus in question. In the colored corpuscle of most Pyrense- 
mata this nucleus is more or less rounded in form, and an 
ellipse of variable proportions; it is not only insoluble in water 
and in acetic acid, but is actually made more distinct un4er th^ 
action of this acid. When a single or thin layer of these colored 
blood-cells is dried on an object-plate, their nuclei, so far from 
being rendered invisible by the moisture of the breath, are more 
clearly brought into view after we have breathed upon this stra- 
tum of colored corpuscles ; and so little are the nuclei prone to 
putrefaction, that they continue apparent long after the colored 
and pale cells and other forms in the blood have been destroyed 
by this process. The chemical characters of the nuclei of the 
blood-discs of Pyrenaemata, and the lymph-globules of Apyre- 
nsemata and birds, are identical, excepting some curious minor 
points, as described and figured in my Lectures, reported in 
the Medical Times and Gazette, 1862-3. The lymph-globules 
I have always regarded and described as nuclei, and the pale 
globules of the blood as nucleated cells; but these two very 
different objects have been, and still are, commonly confounded^ 
especially in Germany. 

Of oviparous vertebrates, if we look at the fresh colored 
corpuscles swimming in the liquor sanguinis on an object-plate, 
a few of them may show their nuclei, and more not so. Add 
some water to this blood, and the majority of the cells will 
exhibit their nuclei Treat another drop of the same blood 
with acetic acid, and the mass of the cells will disclose their 
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nndlei beautifully. Diy a firesh and very thin layer of the like 
blood on an object-plate, when some few nuclei may be visible; 
then breathe upon it, and the cells will soon be seen to be regu- 
larly nucleated, and perhaps some of the nuclei more or less tinged 
by displaced coloring matter. Finally, set a separate sample of 
this blood aside until the form of the cells has been destroyed 
by incipient putrefiEhction, when the nuclei will distinctly remain 
the chief morphological objects visible in the fluid. And thus 
these vertebrates belong to the Pyrensemata 

Next repeat each of these experiments on the colored cor- 
puscles of man and mammalia. The results, as fetr as regards 
nucleation, will be plainly in the negative. And thus these 
vertebrates belong to the Apyrensemata. 

It used to be argued, both in Britain and on the Continent, 
that the comparative minuteness of the blood-discs of man and 
mammalia was the cause that the still smaller nuclei escaped 
detection. But, after my discovery of the large size^ of the 
colored corpuscles of the great ant-eater, two-toed sloth, and 
capybara, I searched them in vain for nuclei ; when the results 
proved in this respect as completely negative as those obtained 
from other Apyrensemata, including cetacea, marsupialia, and 
monotremata; while in certain birds with the colored corpuscles 
but a shade larger, and some rather smaller, than many of the 

1 In TniHTiTnftlia, Hewson oonoladed that there iB no relation between the size 
of the animal and that of its blood-diBos, beoauee he found them mnoh alike 
in the horse, mouse, oat, and bat. Bat, in one and the same natural family of 
this dasfl, I haye long since proved that there is such a relation ; and the sub- 
sequent discovery of the large size of the blood-discs of the great ant-eater is to 
the like eifect. There are orders, e.g. Bnminantia and Edentata, characterized 
either by the smallness or largeness of their blood-discs; and the largest of 
these oorpnscles yet known in the latter order occur in this big member of it. 
On the same ground, it is probable that the colored corpuscles of such immense 
Sdentata as the 'megatherium, were larger than any ever yet seen in mam- 
malia. In short, as a rule, the largest blood-discs will be found in the large 
species, and the smallest in the small species of a natural family of mammalia. 
A few apparent exceptions there are to prove the rule ; but these, even in the 
pfresent imperfect state of our knowledge of the disturbing conditions, will be 
sometimes explicable in connection with special circumstances in the economy 
of the animal, which should be studied in the light of the admirable observa- 
tionfl of the illustrious physiologist Milne Edwards. See Medical Timet and 
OautU, Nov. S, 1862, page 484. 
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colored corpuBcles of the ani-eater^ the nuclei were always very 
plainly seen. Nor could I ever find that either the large circular 
colored corpuscles of the elephant, or the smaller oval ones of 
the camels, a£ford any exception to the non-nucleated character 
of the colored corpuscles of mammalia^ Many experiments 
were made by me on the blood and Ijrmph of these animals, 
quickly after the discovery by Mandl of the large size of the ele- 
phant's corpuscles and the oval form of those of the dromedary, 
and my own discovery, in 1839, of this oval shape in the blood- 
discs of the llama^ vicugna, and Bactrian camel, and the singular 
minuteness of the blood-discs of the musk-deer. Though these 
last are the smallest colored corpuscles known in vertebrates, 
the lymph-globules, both of this animal and of the camels, were 
found to be nearly of the same size and of the same form as in 
other Apyrensemata, including the elephant, of which animal 
an opportunity of examining the lymph did not occur until 
several years after I had satisfied myself concerning the point 
in question, as to the structure of the colored corpuscles of his 
blood. 

The characteristic of mammalia as Apyrensmata— verte- 
brates with non-nucleated colored corpuscles of the blood — 
though so very short, is simple, fundamental, and comprehen- 
sive. It is true at all stages of the existence of the species, 
from birth and during most of the time of intra-uterine life, 
and in both sexes. As of no other single diagnostic can as 
much be said, so it must, sooner or later, be in general use in 
systematic zoology. And though this is but a primary division 
of vertebrates, no doubt other and minor characteristics will be 
found in their blood-corpuscles ; many of which I have noticed 
in various communications published long since in the proceed- 
ings of the Zoological Society, and more recently in the number 
of that work for February, 1862', as well as in my Lectures on 
the blood, chyle, and lymph, reported in the Mediccd Times 
and Oazette, 1862-3. In the proceedings of the Zoological 
Society for 1854, I pointed out that, excepting the elephant, 

1 Of the different olassee of vertebrates, the eDgraving given in. that memoir 
of the colored oorpnsoles all done to one scale, if farther exactly enlarged to a 
sufficient size, would make a very useful diagram for lectures. 
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the great ant-eater could be easily difltiiiguished by the colored 
ooiposcles alone from any other animal then in the Gardens of 
the Society. Nor is it doubtful that the structure and function 
of vegetable cells^ though now so lamentably neglected in the 
diagnoses of allied orders of plants, will prove less useful as 
truly natural characters in systematic botany, as shown in the 
Ihpular Science Beview for October, 1865, where an epitome will 
be found of an extensive series of my researches on this subject. 
Finally, it is hoped that the fore-mentioned tests may be 
fairly tried before any anatomist will again attempt to cha- 
racterise the sloth and camel, or any other apyrensematous 
vertebrate, as an exception to the rule of its class in regard 
to the structure of the colored corpuscles of the blood. And 
to Dr W. Eiihne, who is a writer on physiological chemistry^ 
sach experiments might be both easy and profitable. 

Though the colored corpuscle of the blood of Apyrensemata 
18 commonly called indifferently either a cell or a nucleus, the 
correctness of these appellations thus used may be questionable. 
That corpuscle has regularly neither the nucleus of a cell, nor 
the chemical and physical characters of a nucleus, whatever 
truth may be in the careful and original observations of Mr 
Wharton Jones, before mentioned, as to the genesis of the 
apyrenflematous corpuscle. In reality, the colored corpuscle of 
Apyrensemata is quite a peculiar body, without a known 
equivalent or homologue, as a preponderating organism in 
the blood, among any 'of the lower classes of the vertebrate 
subkingdom. And the import of this fundamental fact in sys- 
tematic loologj I have already described 

EDBirBsmas, Kmrr, 
June 6, 1867. 



ON THE NATURE OF THE CORONOH) PORTION OF 
THE PRONATOR RADII TERES. By Alexahder 
MacalisteB) M.D., L.RC.&, DemongtrcOor of Anatomy 
at the Boyal College of Surgeons^ Ireland. 

As a general rule the observation made by Meckel may be 
adopted as a definite anatomical law, that whenever a muscle 
presents two or more separate heads of origin, unless when 
these are the result of the splitting of a single part> it indicates 
development from several distinct emixyonic germs; and in 
cases of this kind we usually find that when these parts are 
traced either in their normal states in the lower animals or in 
their occasional valuations in man, such modifications of ar- 
rangement are manifested as clearly to indicate the probability 
of the proposition. An illustration of the truth of this law ob- 
tains in the case of the coronoid origin usually associated with 
the pronator radii teres muscle, a sHp which in man very fire* 
quently presents us with many varying conditions of course 
and attachment. In the great majority of human upper extre- 
mities we find this second head of the pronator to consist of a 
flat tendinous slip springing fron^ the inner side of the coronoid 
process of the ulna^ internal to the insertion of the brachialis 
anticus, with whieh it is often closely connected, and oi which, 
in a few instances, I have seen it as an offshoot. It is most 
commonly separated from the condyloid ori^ by the median 
nerve, which it separates from the ulnar artery. It unites with 
the rest of the pronator at an acute angle,, usually of about 10% 
more acute in the relaxed than in the contracted condition. 

Sometimes its tendinous fibres become fleshy before uniting^ 
with the remainder of the muscular belly; but more frequently 
it remains as a tendon until merged in the condyloid portion. 
In either case the fleshy fibres continuous with this origin are 
situated deeper than the rest of the muscle. It does not seem 
to be an essential part of the pronator muscle, for in some 
cases, in man, it is absent \ and I have seen, during the past 
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dGBBioHy one speciineQ in which this muscle presented a complete 
deft throughout. The coronoid portion in that instance ¥ra8 
perfectly in its whole length separate and situated under cover 
of the condyloid ; and it was inserted into the front of the ra- 
dios higher up than the rest of the mass. This variation has 
been described by Meckel as a double pronator teres. 

The coronoid fascicle, in comparatively numerous instances, 
has been errant in its insertion. I have seen four instances in 
which it was connected with the palmaris longua, in three cases 
forming a second and supernumerary origin of the palmaris, 
aod in one case being the only superior attachment of that 
iDuscla In all these it preserved its tendinous character per* 
fectly, and likewise its usual relative position to the pronator 
radii teres^ although no vestige of a second head for that mus- 
cle existed. Much more frequently the coronoid slip strikes 
into the substance of the flex^ carpi rudialia; and of this 
yariety dimng the past session (1866 — 7), I have seen three 
examples. In one of them this coronoid origin of the flexor was 
separated from the condyloid ori^n by the brachial artery and 
median nerve, as in an instance elsewhere described {Proc. 
B. L A., 1866, April), lui another, the median nerve alone 
passed between the two heads. In a remarkable specimen of 
this variety, the pronator radii teres had a tricipital origin, one 
dip springing from the tendon of the biceps, one from the in- 
ternal intermuscular septum, and a third, a smaller band, from 
the internal condyle; but there was no fascicle from the coro- 
noid. In one instance a single slip arising from this process 
was split at its insertion, and sent erne band to the pronator 
teres, and another to the flexor carpi radialis. 

Regarding the comparative anatomy of the coronoid slip, it 
will be found very rarely, if ever, developed in the lower ani- 
mals; and respecting it, Cuvier, Meckel, and most other com- 
parative anatomists, say nothing. I have not found it to exist 
in Cebus capucinus, Cercopithecus, Macacus nemestrinus or Si- 
nicus, among QuadramanaS nor have I seen it in the examples 



1 [In a chimpanzee I fonnd the coronoid portion disposed as in man, with the 
median ner?e passing between it and the condyloid part. G. M. H.] 
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of Raminantia^ Pachjdermafca or Cetacea^ wfaidi I have exa- 
mined. Among the Camivora^ I have not fomid it in the 
brown Bear, lion, Seal, Dog or Cat Of the other mamma- 
lians, it IB not present in any of the Rodents which I have 
examined; but I have not had any opportunity of looking for 
its existence in any of the Edentata. It seems thus to be a 
muscle peculiarly human in its nature. 

We can thus arrive at the following deductions from the 
anatomical facts just noticed; 1st, that the coronoid slip is a 
product of a second or accessory embryonic germ, distinct from 
the rest of the pronator muscle; 2nd, that its usual connection 
with the latter muscle may be looked upon as the result of a 
partial suppression of this element, accompanied by coalescence 
with the nearest developed organs. As however Comparative 
Anatomy does not show us any reason for the existence of this 
structure, we will examine into its homotypical relations in 
order to ascertain whether or not any reason may be assigned 
for its existence based upon the nature of the structures developed 
in the pelvic extremity. In examining these structures in the 
hinder limb we find the two superior condyloid, muscles, the 
representatives of the supinator longus and pronator teres, 
united in the inner and outer origins of the gastrocnemius. 
Beneath these we have the popliteus, which is the prolonged 
representative of the supinator brevis; and as this reaches the 
inner or tibial side of the limb, it displaces downwards the 
other muscular attachments from the upper part of this bone; 
and thus from the back of the tibia, below the popliteus muscle 
and connected to the fascial investment derived from the 
scmi-membranosus (homotypical with the brachialis anticus), 
we have springing a muscular or tendinous band forming the 
inner head of the solseua Now that this is the posterior equi- 
valent of the coronoid slip seems clear as its attachments are 
homotypical, namely, from the posterior surface of the head 
of the tibia, below the insertion of the semimembranosus (im- 
mediately below the attachment of the fascial offshoot of that 
muscle which is inserted into the linea poplitaea); this inner 
head in man is united by a tendinous arch with the external 
parts of the same muscle; but in some rare cases ia separable 
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from it for a considerable part of its course. It usually con* 
tributes a little less tban two-fifths of the entire mass of 
the solans, but in the animal kingdom is by no means con* 
stant in its occurrence. The Quadrumana^ that I have eza- 
mmed present it as a very small portion of the muscle usually 
purely tendinous, and sometimes merely fascial Of the qua- 
drupedal mammalia, the Seal is the only animal in which, to 
my knowledge, it is distinctly present; and in it, as in the fore- 
limb of man, the tibial fasciculus unites directly with the inner 
head of the gastrocnemius, and no fibular part of the solseus 
exista In most other mammals the outer head of the solseus 
alone is to be fotmd, with nought save a slender fascial attach- 
ment to the tibia to indicate a second origin. Homotypical 
Anatomy thus gives us but little light as to the nature of the 
fiisciculus; and from all these considerations we can learn only 
that it is a germ more distinctly and constantly present in man 
than in any other of the class Mammalia Its real affinities 
may however be understood in regard to the law of symmetry 
which has so universal application to all parts of the typical 
animal; for in it we may recognize the germ of a superior trans- 
verse muscle, the upper equivalent and co-ordinate of the pro- 
nator quadratus below. This theoretical explanation is borne 
out, as well from its course in those anomalous cases of separa- 
tion firom the neighbouring muscles quoted above, as from the 
probability deduced by analogy that such a muscle would exist; 
and in the examples of isolation I have always seen it inserted 
higher up on the radius, although arising far below the level of 
thie greater or condyloid fascicle of fibres; and thus its course 
was always more transverse than that of the superficial head 
which overlays it. That it is not an essential part of the carpal 
mass of muscle is shown by its rare coalescence with the flexor 
carpi radialis, and, in the lower limb, by its very infrequent 
presence as an accessory to the gastrocnemial mass ; so its hypo- 
thetical nature, as suggested above, is not improbably its true 

^ ^ [In the chimpanzee aboye-mentioned the tibial origin of the golaBoa was 
preeent as in man. In another oliimpanzee it was absent, the origin of the 
aolama being confined to the fibula. In this instance I unfortunately omitted to 
note the origin of the pronator teres. O. M. H.] 
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one. Some kind of idea of the same kind seems to have been 
hinted at by Meckel i?hen he says that the sobens represents 
the pronator quadratus; but as other relationships may with 
greater probability be assigned to that muscle, and as another 
homotype may be found for the pronator quadratus, the theory 
of the nature of the coronoid portion of the pronator teres 
stated above has some considerable degree of probability. 



FOVEA CENTRALIS IN THE EYE OF THE FISH\ 

I know not whether such good observations as those of Mr 
Hulke, on the Fovea centralis Retinae of the chameleon, have 
been extended to fishes, nor indeed whether the part has been 
discovered in this class of vertebrates. At present I am not 
likely to have an opportunity of searching for any recent records 
of the subject. Examining in a rough way, without the aid of 
a microscope, the eyes of certain Sparidae, the structure in ques- 
tion appeared to me so very large and remarkable as to be well 
fitted for the inquiry; and anatomists at the South Coast 
might find, as I have often done, abundance of the immense 
eyes of the common Sea Bream {Pagellus cerdrodonivs, Cuvier 
et Valenciennes) quite fresh and inviting examination. 

Q. Gulliver. 

Aug, 1867. 

\} The forea centralis has not, I believe, been hitherto observed in the ^e of 
thefiBh. a. M. H.] 



CASE IN WHICH THE INNOMINATE VEINS OPENED 
SEPARATELY INTO THE RIGHT AURICLE, AND 
IN WHICH THE INTESTINES WERE MISPLACED; 
WITH REMARKS ON THE DEVELOPMENT OF 
THE PARTS. By John Chiene, M.D., Demmstratar 
of Anatomy in the University of Edinburgh. 

A MIDDLE aged, female subject, dissected last winter, in the 
Anatomical Rooms of the University of Edinburgh, exhibited 
several interesting malformations, a brief account of which may 
prove instructive. 

The right innominate vein, which received the right inferior 
thyroid, superior intercostal and the greater azygos veins, open- 
ed into the upper and back part of the right auricle in the usual 
position of the superior vena cava. The left innominate vein 
descended in front of the aortic arch and root of the left lung, 
disappeared behind the left auricular appendage, ran obliquely 
across the posterior wall of the left auricle to the auriculo-ven- 
tricular groove, and opened into the right auricle to the left of 
the orifice of the inferior vena cava, at the place where the coro- 
nary sinus terminates in a normal heart. There was no valve 
at its mouth. The vein was joined by the left inferior thyroid 
vein and left superior intercostal, the latter coming forward 
immediately above the root of the lung. It increased greatly 
in size when it reached the heart, where it received the great 
coronary vein and the middle and posterior cardiac veins, as 
in the case described by Mr Marshall (Phil Trans. 1850). 
The two innominate veins were joined together by a slender 
transverse branch, which crossed obliquely in front of the great 
arteries opposite their origins from the arch. The Eustachian 
valve was rudimentary and cribriform. In all particulars this 
case corresponds to that described and figured by Mr Marshall, 
but diflFers, in the absence of a separate coronary opening and 
in the presence of an imperfect Eustachian valve, from the case 
described by Prof. Humphry, of Cambridge, in the first number 
of this Journal. Adopting the explanation given by Mr Mar- 
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shall, of the mode of origin of these irregularities, we may say 
that the persistence of the foetal condition, which this case ex- 
emplifies, is due to the imperfect development of the transverse 
communicating branch between the primitive jugular veins and 
the consequent non-obliteration of the left Duct of Cuvier. 

In the abdomen the arrangement ofthe viscera was as follows. 
The stomach was natural. From its pyloric end the duodenum 
passed upwards into the right hypochondrium, and then, sweep- 
ing downwards into the right lumbar region, became continuous 
with the jejunum without crossing from right to left in front of 
the aorta. The coils of the small intestine, which was 19 feet 
long, occupied the right and middle regions of the abdomen; 
and from the pylorus to the end of the ileum a well marked 
mesentery connected the small intestine to the posterior wall of 
the abdomen. The bile-duct opened into the duodenum 3J 
inches from the pylorus. The coecum was not lodged in the 
right iliac fossa, but lay loose in the cavity of the abdomen, a 
meso-coecum, five inches broad, directly continuous with the 
mesentery, passed to the surface of the last lumbar vertebra. 
The colon, twisted on itself and not subdivided into an ascend- 
ing and a transverse portion, lay to the left of the middle line, 
and was continuous with the descending colon and sigmoid 
flexure which occupied their proper regions. A well marked 
meso-colon was connected to the posterior aspect of the entire 
length of the colon, so that the latter, like the coecum, was very 
mobile. The parietal peritoneum was consequently prolonged 
continuously over the iliac fascise and the anterior surfaces of 
the kidneys. At the root of the meso-colon the peritoneum 
was puckered and presented the appearance of a large cicatrix 
both on the upper and under surfaces; but the two peritoneal 
layers were readily separable, the colic arteries passing between 
them. The great omentum was prolonged downwards from the 
lower border of the stomach, its posterior recurrent layers passed 
backwards to the spine, where they separated, one ascended in 
front of the pancreas to the diaphragm, the other descended 
and became continuous with the left (anterior) layer of the me- 
sentery and meso-colon. The parietal peritoneum lining the 
right lumbar region was continuous with the right (posterior) 
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layer of the mesentecy and mesa-ccecumy wfaikt the oorrespood- 
log Btmcture on the left side was continuous with the left 
(anterior) layer. The Imgih of the large intestine was five feet 
The superior mesenteric artery arose as usual, descended behind 
the pancreas and between the layers of the mesentery arching 
downwards and to the right From its right or concave aspect 
ten branches (vasa mUstini tenuis) arose, which were distributed 
to the jejunum and ileum. From its left or convex aspect 
three arteries arose, the lowest {Ueo-coUcfi) of considerable size, 
the other two much more slender. The lower of these (coKca 
dextra) passed downwards for four inches before it bifurcated 
to form the usual mesenteric arches; it was distributed to the 
colon. The upper {colica media) If inch long joined, without 
bifurcating, the branch {colica sinistra) of the inferior mesen- 
teric which supplied the descending colon. The gastro-duo- 
denal artery arose from the superior mesenteric, gave o£f a 
branch to the liver, and then divided into the right gastro-epi- 
ploic and a large pancreatico-duodenal artery. 

The spleen was subdivided into five distinct portions, two 
were lobulated, and each measured three inches by two; the 
remaining three were small accessory lobes. This great sub- 
division of the organ is rare. The other viscera were normal 

With a view to an explanation of the peculiar position of 
the duodenum in this case, I have examined five human foetuses 
from the 12th to the 18th week. In all the stomach had as- 
sumed its horizontal position. The duodenum wound round 
behind the coiled mase of intestine (jejunum and ileum) from 
right to left, and in all it was connected by a mesentery, more 
or less distinct, to the spine. In one this mesentery was one- 
fourth of an inch in breadth (the whole length of the foetus 
was four inches), and was directly continuous with the mesen- 
tery of the jejunum. In this foetus the coecum lay to the left 
of the middle line. In three specimens the meso-duodenum, 
although less distinctly marked, having apparently become 
blended with the under surface of the mesentery of the rest of 
the small intestine, could still be seen connecting the transverse 
portion of the duodenum to the spine. In these the coecum 
had passed to the right of the middle line, but had not yet 
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crossed in front of the duodenum. In these four cases on 
turning up the jejunum and ileum, which at this period lie 
closely coiled together in one mass in the middle of the abdo- 
minal cavity, the whole of the transverse portion of the duo- 
denum was visible; in the fifth specimen in which the coecum 
had passed over the duodenum and come into relation with the 
parietal peritoneum in the right lumbar region, the duodenum 
was not visible throughout its entire extent. In all, the pari- 
etal peritoneum, after lining the right lumbar region and the 
right iliac fossa, was continuous with the right side of the de- 
scending sigmoid meso-colon. 

In the early embryo, as is well known, the intestinal tube 
is attached to the anterior surface of the spine by a double fold 
of peritoneum called ' meso-gastrium.' This is one continuous 
membrane; and the changes which afterwards take place in 
the position of any poi*tion of the intestines must necessarily 
affect, more or less, every part of the membrane. That portion 
of the tube which is to form the stomach turns over on its 
right side and graduaUy assumes the horizontal position, its 
peritoneal fold becomes pendulous, and constitutes the great 
omentum. The pylorus and duodenum are thus carried to the 
right of the middle Une. The ccecum now takes a position to 
the left of the middle line in the left lumbar region, and as it 
travels up, across, and down into the right iliac fossa, drags 
upon the small intestine and upon its attached mesentery, and, 
in consequence, a rotation or twisting (to the extent of half a 
circle, the centre of which is at a point corresponding to the 
origin of the superior mesenteric artery from the aorta) of the 
whole gut follows. This appears probable when we take into 
consideration the continuous nature of the meso-gastrium, the 
great change in the position of the coecum, and the limited at- 
tachment of the mesentery to the spine. If this opinion as 
regards the position of the duodenum behind the jejunum and 
ileum is right, then its fixture there is easily accounted for. 
The coecum having passed over the duodenum at the junction 
of its second and third parts and become related to the parietal 
peritoneum in the right lumbar region, binds the duodenum 
down to the spine, as we find it in the normal subject It 
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then moves down and becomes fixed in the right iliac fossa. 
The more perfect this attachment is, the less is seen of the 
duodennm on turning up the intestines. In three cases of 
moveable coecum and ascending colon which have lately oc- 
curred in the dissecting rooms, a greater extent of the trans- 
verse portion of the duodenum than usual could be seen. 
Whether a twisting of the whole tract takes place or not, the 
fixed position of the duodenum is undoubtedly dependent on 
the fiict of the coecum passing over it, and becoming lodged in 
the right iliac fossa. 

In the case which I have described rotation had not taken 
place. The cicatrix, situated at the root of the meso-colon, 
and probaribly due to intra-uterine inflammation, had prevented 
the large intestine from moving across and down to its normal 
locality. The duodenum therefore remained free in the abdo- 
minal cavity. 

The vascular anatomy seems to strengthen this idea. The 
superior mesenteric artery, instead of running from the mesial 
line to the right, passed to the left, and gave off the colic 
arteries from its left side and the arteries to the small intestine 
from its right, just the reverse of what we usually find. In 
the usual mode of dissecting this artery (by turning up the 
omentum and transverse colon and spreading out the small 
intestine), we remove what was primarily the right layer of the 
meso-gastrium; but in this case when the vessel was dissected, 
although done in apparently the ordinary way, the membrane 
removed was the left lay«r. Now, if we suppose a rotation of 
the intestine to occur, then the artery would assume the nor- 
mal positipn. 

The coecum and large intestine having failed to reach their 
normal position, and an ascending and a transverse subdivision 
not having taken place, the transverse colon had not become 
permanently blended with the posterior recurrent layers of the 
great omentum, so that the passage back to the spine of this 
structure, which represents the meso-gastric fold in the embryo, 
could be demonstrated as entirely distinct from the transverse 
meso-colon. This case seems to support the idea, that the 
arrangement which we find in the normally developed adult, 

VOL. II. 2 
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where the recurrent layers of the great omentum are intimately 
united with the transverse colon and its meso-colon, is of second- 
ary formation and produced hy the blending of surfaces origi- 
nally distinct, a view of the arrangement of the peritoneum 
which has only lately gained ground in this country, although 
described by Mr Holden in the first edition of his Manual of 
Dissections (1859). I may here mention that in the fcetuses, 
from the 12th to the 18th week, which I have examined, the 
transverse colon was intimately connected with the recurrent 
layers of the omentum, so that the blending of the transverse 
colon with the omentum must take place at an earlier period 
of intra-uterine life. 



I take this opportonity of recording some cases of malpositiou 
of the large inteHtloe in the adult which have oocurred in the 
dissecting rooms since the serien recorded in the JEdiru Med. Journal, 
August 1863, by Professor Turner, to whom I am indebted for the 
following abstract : 1. A female. The coecum was situated in the 
right hypochondriac and lumbar regions ; the right iliac fcwsa was 
covered by the parietal peritoneum and the ileum passed through it 
to join the coecum^ 2. A male. The sigmoid flexure passed across 
to the right iliac region, where it was tied down by the peritoneum 
before it entered the pelvis to the right of the middle line. 3. A 
male. The coscum and ascending colon were largely dilated and their 
coats thinned : they possessed a large mesentery and were freely 
moveable. The sigmoid flexure crossed to the right side and was tied 
down in the right iliac fossa, the peritoneum presenting a cicatrised 
appearance before it entered the pelvis on the right of the middle 
line. 4. A female. Not only the transverse and sigmoid parts of 
the colon but the ascending and descending portions and the ccecum 
had a distinct meso-colon, and were, therefore, freely moveable. The 
peritoneum was in close relation to the anterior suiiaces and margin 
of the kidneys and permitted indeed slight changes in the position of 
the right kidney. 



NOTES ON THE ANATOMY OF THE RETINA OF 
THE COMMON PORPOISE (fftoccwia communis). Br 
J. W. HULKE, F.RS. (Plate I.) 

In 1865y through the liberality of the Zootomical Com- 
mittee of the Zoological Society, I received the eyes of a 
porpoise which had died soon after being placed in the gardens 
in R^fent's Park. The bacillaiy layer of the retina was already 
too much spoiled to allow me to make out the exact forms of 
its elements, but the other layers were better preserved, and 
the unusual clearness of some details of their finer structure 
made me very desirous of continuihg the examination. For 
want of proper material however I have never since been able 
to do so, and I communicate these fragmentary notes in the 
hope that they may lead others who have opportunities of 
procuring absolutely fresh eyes to study the retina of cetacea 
I chiefly used sections of the retina previously hardened by 
chromic acid, tinted with carmine or rose-aniline, and rendered 
transparent with glycerine. These I compared with the same 
parts in the fresh retina without the addition of reagents; and 
I employed magnifying powers from 220 to 2000 linear. This 
may explain some differences between my account of the 
Porpoise's retina and that of Balaena Mysticetus published by 
Carl Ritter in I864\ which are greater than analogy would lead 
us to expect in animals of the same order. 

For the study of the connective tissues (for which he 
strongly recommends the retina of Bal. Myst.) Ritter prefers 
preparations made by teaziug; and he seems throughout to 
have used a magnifying power of about 300, with which I 
should have supposed it impossible to have recognized some of 
the finer details which he describes. With this he discovered 
that the fundamental element of the connective tissues is a 
two-branched cell, Uke a common spindle cell, only with blunter 
ends. The membrana limitans interna, as well as Muller's 

* Die Struetur der Retina dargestelU nach Untertuchungen Uber das Wal- 
JUehange^ y. Dr Carl Bitter, Leipsio, 1864. 

2—2 
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radial connective-tissue fibres springing from it, are, be says, 
constructed of special modifications of tbese cells, other trans- 
formations of wbich compose tbe intricate web that constitutes 
the special tissue of tbe granular layers, to wbicb be gives tbe 
new name of tbe "Outer fibrous layer". In tbe optic nerve 
and ganglionic layers he tells us that tbe two-branched cells 
form a triple stage of meshes for the reception of the optic 
nerve bundles and tbe ganglion cells; and that in tbe inner 
granule layer they are built into a frame of cubic meshes three 
or four deep, and in this situation they undergo a most singu- 
lar, glassy, membranous transformation, and exhibit cavernous 
hollows in which the granules lie. Schultze's membrana limi- 
tans externa is said by Bitter to be an illusory appearance of 
a membrane caused by tLe linear juxtaposition of the outer 
sides of the outermost series of these cubic meshes ; and the 
inter-granule layer is disallowed as a distinct stratum on the 
ground of its alleged inconstancy in the Greenland whale and 
in other vertebrata. As regards the nervous structures, not 
having fresh specimens at hid disposal. Bitter draws his account 
of the bacillary elements mainly from other vertebiutes. They, 
of course, contain tbe axial thread discovered by our author. 
He states that the outer granules are not cells, either in the whale 
or in other higher animals, but only definite circumscribed 
accumulations of tbe contents inside the fibres produced in- 
wards from the rods. The inner granules be describes as cells 
having several processes wbich on the outer side join those 
coming from the rods, and on the inner are continued into tbe 
fibres passing outwards from the ganglion cells. The last- 
mentioned cells are larger; they have a distinct nucleus, 
nucleolus, and a membranous wall. 

In tbe retina of the porpoise, I found the same stratification 
as in the human retina. Its bacillary elements are small, 
slender and numerous as in the terrestrial mammalia. In 
profile their outer segments are long narrow rectangles. Their 
inner segments were already too swollen to allow me to 
determine whether rods and cones were both present, but I 
could distinctly see that these segments passed through tbe 
membrana limitans externa : and either included a near-lying 
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outer granule just inside the line of this membrane, or were 
prolonged to a more remote granule, as in other vertebrates. 
The outer granules (Fig. 1) are of more uniform size and 
smaller than the inner, their diameter ranged from ^^ to ^^ 
of an inch. In my chromic acid preparations they had a more 
homogeneous texture, and a high refractive index, but they 
were rather less strongly tinted by carmine than the inner 
granules. 

The inner bacillary segment, or its prolongation, the 
primitive bacillary fibre, is produced inwards from its' contained 
outer granule to the inter-granule layer, beyond which its 
demonstration is very difficult. The difficulty proceeds partly 
frT>m the extreme delicacy of the fibre, and partly from the 
granular texture of the connective tissue-web, which is a large 
constituent of this layer. In my best sections, under a high 
power, the bacillary fibres on leaving the outer granule layer 
appeared to me to suddenly curve, and combining in bundles 
to enter the outer surface of the inter-granule layer, in which 
they pursued a curve nearly parallel with its surfaces, but 
slightly inclined towards the inner surface, where they escaped 
into the inner granule layer. The inclination was so slight that 
I oould oftoa trace a fibre continuously through the whole 
breadth of the field. The arrangement reminded me of that 
which obtains in the same stratum towards the periphery of 
the chameleon's retina, but I cannot say whether tiie direction 
of these fibres had any reference to a physiological centre, for 
the wrinkled state of the retina precluded a search for the fovea. 
In the inner granule layer the characters of the elementary 
nervous and connective tissues are strikingly obvious. The 
nervous cell-elements are distinctly cells (Fig. 2), they have a 
very definite and sharp though delicate outline, they are pale, 
their texture is very finely granular, and they contain a con- 
spicuous nucleus which takes a deep stain from carmine. 
Many are clearly multipolar, giving off fine processes outwards 
towards the inter-granule layer, and sending others inwards 
into the granular layer. The former seemed to me to run into 
the plexus of bacillary fibres of which the inter-granule layer 
is largely formed, while the latter very plainly joined the pro- 
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cesses produced outwards firom the ganglion cells of the proper 
ganglionic layer. 

The other cell-elements in the inner granule layer are 
oval or irregular bodies of homogeneous aspect, without diflferen- 
tiation of parts, much smaller than the nervous granules (Fig. 3). 
They occur in the course of the connective radial fibres, or in 
intimate relation with the connective tissue frame in the 
spaces of which the larger granules lie. This frame, is com- 
posed of stout septa, which passing across the inner granule 
layer from the granular to the inter-granule layer, in a radial 
direction from the centre of the globe, form large alveoli, which 
in turn are intersected by finer trabeculse derived from the 
stouter partitions. The arrangement is very similar to that 
which we see in some birds and in chelonia. As the thickness 
of the inner granule layer is only half or a third of that of the 
outer granule layer, and the nervous inner granules are much 
larger than the outer, it follows that they are much less nume- 
rous than these. 

The cells of the ganglionic layer (Fig. 4) are larger than in 
any other retina which I have yet examined. Some of them 
have a diameter of ^ of an inch. Their shape is angular or 
roundly ovaL They have a very sharply defined single outline, 
a finely granular rather opaque texture, and they all contain a 
very conspicuous more coarsely granular, and darker, constantly 
roundly oval nucleus, in which a nucleolus is generally visible. 
Many of these colossal cells are imbedded in the granular layer, 
near its inner surface. They detach numerous processess out- 
wards which subdivide and cross the granular to the inner 
granule layer. These are more easily followed than in any 
other retina I know, and I distinctly traced their continuity 
with the fibres passing inwards from the inner granules Other 
processes, fewer in number, pass from the ganglion cells to the 
bundles of optic nerve fibres. 

The inner end of the optic nerve and the distribution of its 
bundles did not present any unusual arrangement The former 
was a circular disc about 1'" in diameter, and with an elevated 
edge, and a minute central depression corresponding to the human 
physiological pit. The sclerotic (Fig. 5) canal had a wide funnel 
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shape, the diameter at its outer end measuring i^'", while that 
at its inner end measured but V'\ This latter part only, cor- 
responding to the inner fourth of the entire thickness of the 
sclerotic, embraced the trunk of the nerve at all closely, and 
famished the lamina cribrosa^ while behind this the increasingly 
wide interspace between the trunk of the nerve and the sides of 
the scleral canal was occupied by a prolongation of the vascular 
rete mirabile which surrounds the tnmk outside the eyeball 

In the retina, in my chromic acid preparations, the nerve 
fibres had remarkably hard and sharp, single outlines, which 
made them unusually conspicuous, and they exhibited mime- 
rous fusiform sweUings : of these as many as six might be seen 
in a single fibre in the course of ■^*\ (Fig. 6.) 

As regards the connective tissues I could not detect any 
trace of a compound structure in the membrana limitans interna, 
which appeared to me to be quite hyaline. Upon its inner 
Buitace (that towards the vitreous) humour there were traces of 
a pavement epithelium (2), while from its outer surface the 
fanlike bundles of the roots of Mulleins connective tissue radial 
fibres arose in the usual way. These were soon gathered 
together and fused into stout columns which formed a series of 
arches (converse towards the granular layer), through which the 
nerve-bundles ran, and which also, outside these latter, enclosed 
those ganglion cells which were not embedded in the granular 
layer. At the inner surface of this latter many of the stout 
fibres composing the arcades rapidly broke up into increasingly 
fine fibrillaB, which constituted much of the proper tissue of the 
layer; while other fibres from the same source traversed the 
granular layer completely, and reached the inner granule layer, 
to the alveolar septa of which they contributed, and subdividing 
and becoming finer in their passage outwards, were lost in the 
finely granular tissue of the inter-gramile layer. This layer 
was constant in all my sections (over 200), so that I cannot 
hesitate to regard it as a distinct stratum in the porpoise's 
retina, and I have found it equally constant in every vertebrate 
which I have examined The proper tissue of the layer is an 
exceedingly fine connective tissue web, which, in sections, has a 
texture similar to that of the granular layer, but rather finer. 
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The thin stratum which it forms (about ^ or ^'as broad as the 
imier granule layer) is traversed radially from the centre of the 
globe by some of the terminal branches of Mill Ws radial fibres 
which pass into the inter-granule layer to lose themselves at the 
inner surface of the membrana limitans externa; while other 
fibres already described as nervous traverse it with only a very 
slight inclination from its outer towards its inner surface. The 
extreme regularity of the line and the parallelism of its outlines, 
which are conspicuous in vertioJ sections of hardened retina^ and 
are also recognizable in folds of the perfectly fresh retina, do not 
appear to me consistent with Bitter's interpretation of the for- 
mation of the outer limiting membrane, and with Schultze I 
must still regard it as a membranous hyaline expansion pierced 
by numberless apertures for the inner segments of the rods 
and . cones. Throughout the retina, in all the strata except 
the bacillary, the minute interstices between the elementary 
nervous tissues lying in the coarse connective tissue frame, are 
filled with an excessively delicate web of the latter tissue, as 
has been described by Schultze in other mammalia, and by 
myself in a former paper in this journal 

I was not able to resolve €tny part of these connective tissues 
into the fundamental two-branched cells described in Balsena 
by Bitter, so that while there is a general resemblance in their 
rough arrangement in the porpoise and in balsBua there is an 
apparent difference in their ultimate constitution. 

There is also another apparent difference in the distribution 
of the retinal blood-vessels in these two animals. In the Green- 
land whale, Bitter says, these vessels do not pass through the 
optic foramen, but through two special apertures in the sclerotic, 
an arrangement which appears very singular; while in the 
porpoise the trunk of the optic is traversed in the usual way 
by the vasa centralia, which at its inner end, within the eyeball, 
break up into branches which are distributed as far as the front 
of the retina. In the porpoise there are also laige vascular 
canak near the optic foramen, but these transmit vessels 
passing between the choroid and the external rete mirabile. 
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EXPLANATION OF FIGURES. 

Fig. 1. Onter gnumles, and membnum limitens extemiL x 670. 

Fig. 2. Nerrons inner grannies, a. Branched cell lying in an 
alveolofl. b. Round and roundly oval cellfl close to the inner surface 
of the layers, c. Septum between two alveoli d. Slightly inclined 
bundles of fibres in the inter-granule layer, believed to be passing from 
the outer to the inner granules, x 670. 

Fig. 3. Nadei of the connective tissues in the inner granule 
layer. x670. 

Fig. 4. CeUs of the ganglionic layer, a. Outer proc es s es going 
to the inner granules across the granular layer, h. Inner processes 
passing inwards amongst the bundles of optic nerve-fibres, e. An 
optic nerve fibre, x 800 nearly. 

Fig. 6. A section through the back of the eyeball x 3, a. The 
retina* h. The choroid e. The sclerotic d. The inner end of 
«, the optic nerve-trunk. /. Yascular canal in the sclerotic trans- 
mitting a vessel passing fix>m the choroid into g, the Rete Mirabile, 
which is prolonged into the posterior part of the sderotio canaL 

Fig. 6. Optic nerve>fibres with fusiform varicosities, x 670. 



ON THE ARRANGEMENT OF THE MUSCULAR FIBRES 
OF THE ALLIGATOR By Phiup Hair, KB. Edin- 
burgh. 

[The following inquiry into the arrangement of the muscular 
fibres of the alligator was undertaken at the suggestion of 
the late Professor Goodsir, who provided the animals on 
which the dissections were made. It formed th« substance 
of the author's Thesis, for which a gold medal was awarded 
by the Medical Faculty of the University of Edinburgh, on 
the occasion of his graduation in August 1866.] 

The muscles of the tail and back have been more especially 
examined ; and a short description of the muscles of the lower 
part of the trunk and pelvic region has been appended, as 
there, are some interesting arrangements in them. 

The skin of the alligator is firmly attached to the subjacent 
muscles in the back and tail In the caudal region this attach* 
ment is general, but in the back it is limited to a line cor- 
responding to the articulation of the transverse processes of 
the vertebrsB and the thoracic ribs. In the neck, abdomen, 
and extremities, the skin is comparatively loose and is connected 
to the superficial fascia. The muscles in the back lie behind 
the vertebrae, and are limited by the spines of the dorsal 
vertebrae on the one hand and the vertebral parts of the ribs 
on the other. The caudal muscles have a lateral position, and 
are subdivided into two sets, a * dorsal ' and a * ventral.' The 
dorsal set lies between the spines and transverse processes of 
the vertebrae, becomes coatinuous with the general muscular 
mass of the back, and may be named the Dorso-laterai mass. 
The ventral set lies between the transverse processes and the 
chevron bones, passes to the root of the tail, becomes fixed to 
the inferior pelvic bones, and may be termed the Ventro-lateral 
mass. 

A muscular mass, when examined in situ, before the dissec- 
tion is carried so far as to illustrate its more composite arrange- 
ment, is seen to possess longitudinal bundles, which ran 
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parallel with each other from the one end of the mass to the 
other, the number being definite, but not equal at eyery part 
of the mas& Thus at each end of a muscular mass two longi* 
tudinal bundles may only exist, but approaching the middle of 
the mass the number may be increased to three, then to four, 
and ultimately to five. More than this I have not seen. Five 
longitudinal bundles are found in the ventro-lateral mass, four 
in the dorso-lateral mass, and in the dorsal region proper four 
prevail throughout The longitudinal bundles are not in con- 
tact with each other along the whole length of their course, 
but are separated by equidistant spaces, and are joined to one 
another by equidistant processes of muscular and tendinous 
tissue. 

tlach longitudinal bundle represents, on a small scale, the 
arrangements of the whole of the longitudinal bundles com- 
bined, and consequently the construction of the mass itself. If 
a longitudinal bundle be examined it will be found to have on 
its upper or outer aspect a number of transverse tendinous 
processes, the inscriptionea tendinece (Stannius). They are deve- 
loped along the whcde of the bundle from one end to the other, 
and are equidistant from each other. Their distance exactly 
corresponds to the homy skin-plates externally, or to the length 
of the bodies of the vertebrsB internally. They are segmental, 
or semicircular, with their concavities all turned in one direc* 
tion. They come forwards as it were obliquely from the deeper 
part of the bundle to its more superficial or skin aspect, and 
are the representatives of the bases of cones, which are the 
more proximate constituents of the bundle. These cones are 
hollow, and the apices of one set appear to be enclosed within 
the bases of adjacent cones. For instance, if a sugar-cone were 
cut into two segments, and the interior of each segment 
hollowed out, then the one segment placed within the other 
would represent extremely well the arrangement of the cones. 
They viuy in thickness, but not in length, at any part of the 
bundle. The cones seem flattened from before backwards, so 
that they appear somewhat triangular. From the base of each 
cone lateral processes of muscular and tendinous fibres proceed 
in an oblique directioui and pass on to join other conical 



arraDgemeDts to be presently described. A cose Beema, as far 
as I bare been able to detemune, to be of a triangular fonn. 



tjie sides of which become doul4ed in npon themselres, espe- 
cially at the apex of the triangle, which seems at that part to 
be solid, but nearer the base this incurvation is not carried to 

> Fig. 1 reprMenta tbt mumer in which the cones are placed within eaeh 
other to form a longilndma) Mdes; the lateral oouneotiona of the longitudinal 
■eriei with •aoh other, and their altemating direction, are also diagrammatieallr 
rfliH«iented. Tin UTUjenieiit of the oonea in the maimer indieated forms • 
iTpical miuola. 
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80 great an extent, and consequently accounts for the hollow 
eonical appearance at that part, which forms a receptacle for 
the succeeding cona At the same time, it is continued further 
on by means of its ndes, while its centre as it were stops short; 
80 that, instead of hairing a straight base, it is erescentic in 
shape. A number of such cones placed within each other forms 
ft longitudinal bundle, which on its external surface has the 
tendinous intersections already spoken of* But if the internal 
surfMse of such a bundle or series of cones be examined, it 
seems as if it were an entire longitudinal bundle, having pro- 
jecting from each side^ at regular intervals, muscular processes. 

The apices do not appear as distinct on the inner surface 
as the bases do on the outer. Further, the apices do not ter- 
minate in the cones in which they are enclosed, but when 
their fibres have crossed each other, like the letter X, they 
partly end on a small tendon, or aponeurotic structure, which 
is attached to bone, and partly by passing into the cone 
in which it is enclosed. The base of each cone, as I have 
said, is erescentic; and the central portion of the crescent ends 
on a thin aponeurotic tendon, which is generally attached to 
the homy skin-plates. The horns of the crescent are disposed 
as follows. In cones from the outside of a muscular mass one 
horn is attached to the bone, while the other horn passes on to 
the cone of the neighbouring longitudinal series of cones; but 
in cones from the central bundles the horns pass into the 6ones 
of their respective sidea Such then being the mode of distri- 
bution of a single cone, I now proceed to notice the manner in 
which a number of them form a longitudinal bundle. This is 
effected by the cones being placed for some distance within one 
another. Consequently^ all those which enter into the forma- 
tion of a single bundle have the same direction. A second 
longitudinal bundle is formed in the same way as the first, its 
cones having all the same direction with reference to each 
other, but an opposite direction with regard to those of the 
first series. Suppose the cones of the first series to have their 
bases directed towards the head (and consequently their apices 
towards the tail), the cones of the second series would have 
their bases directed towards the tail and their apices towards 
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the head. In a third series of cones the bases would be turned 
in the same direction as those of the first series, and so on; 
alternating in the several series with each other, the length of 
the cones being the same in alL One bundle of cones however 
may be thicker than another, for the mass is not uniform in 
thickness throughout. Yet if we compare the bundles toge- 
ther we find that if the first series be thick and powerful, tbe 
second will be, aa a general rule, thinner and weaker, and so 
on with the others; thus showing a tendency to alternate 
in size. 

Erector spincB commences by two longitudinal bundles from 
the last caudal vertebra. It lies in close contact with the 
bones beneath, and is firmly attached to the homy skin-plates 
externally by means of aponeurotic tendons, * InscriptUmea 
tenddnece* It shows a tendency to the conical arrangement, 
but this is not easily distinguished until it reaches nearer the 
middle of the tail, when the conical form is unmistakea;bly 
seen. There the number of longitudinal bundles is increased 
to three. Higher up the number is four; and they have all 
more or less the conical arrangement. Opposite the iliac bones 
they are reduced to two ; or if a third exist, it is central and 
very small compared with the other two. In the back a third 
row which is central appears. These preserve the conical 
arrangement along the whole of the back. Ttiey are accom- 
panied by another muscle, the IliO'Costalia, which arises tendi- 
nous from the anterior part of the ilium, and passes up over the 
ribs extei^al to their junction with the transverse processes of 
the vertebrae. It is fixed to all the ribs, and shows a tendency 
to the conical arrangement; but this appearance is not so well 
exemplified as in the longissimus^orsi. It is connected inter- 
nally to the longissimus-dorsi by means of aponeurotic tendons, 
and externally to the ribs by short narrow tendons. It is con- 
tinued into the neck as the CerviccUis ascendena, which is 
inserted into the 4 or 5 lower cervical ribs. It may be consi- 
dered as continued on to the skull, by a small muscle, which 
arising from the second and third cervical ribs, is inserted into 
the mastoid process of the skulL The muscular mass of the 
tail is principally made up of the backward prolongation of the 
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spinalis and longissimusHlorsi. The latter constitutes by far 
the largest portion; both have well marked cones, which freely 
communicate with each other along the whole extent. 

The Longissinrns-dorsi is the external portion of the tail 
mass. It lies close to the sides of the vertebrae at the hinder 
part of the tail, being attached first to the bodies of the verte- 
brse, and then to the upper surfaces of the transverse processes. 
It consists of three series of longitudinal cones, which increase 
in size until they reach the iliac bone, where they join each 
other so as not to be separable near that point. It passes on to 
the region of the back as two series of longitudinal cones, the 
outer large and powerful, the inner thin and slender. The 
outer has the bases of the cones directed forwards> while those 
of the inner are directed backwards. They are limited to the 
space between the articular processes and the articulation of 
the ribs with the transverse processes. The outer and inner 
series of cones are inserted into the whole length of the trans- 
verse processes posteriorly; towards the inner part the cones 
are fixed to the anterior articular processes, while, towards the 
outer, the cones are attached to the posterior margin of the 
ribs. SupetfidaHy they are connected by aponeurotic tendons 
to the inner surface of the homy skin-plates, and to the super- 
ficial tendons of the spinalis. The conical arrangement be- 
comes elongated into long flat muscular bundles, which may be 
considered as the Trcmsverscdis cervicis which i& attached to 
the articular processes of the cervical vertebrae as far as the 
arch of the atlas. 

Tra^hei(Mnaf8toidem, placed to the outer side of the last part 
of the longissimus-dorsi, arises from the transverse processes 
of the 2 or 3 upper dorsal and lower cervical vertebrae, passes 
between the transverse and articular processes of the cervical 
vertebrae, and is inserted into the posterior part of the mastoid 
process under the second splenius. 

Spinalis is the inner part of the tail mass> and consequently 
placed to the inner side of the longissimus^dorsi. It may be 
considered as originating with the longissimus-dor^ at- the end 
of the tail. It possesses the conical arrangement of the longis- 
simus-dorsi, which is better marked at the upper half of the 
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tail, and is limited by the articular and spinous processea It 
connects spinous process with spinous process, each muscular 
and tendinous bundle passing from one spinous process to 
another four or five distant. This arrangement of the spinalis 
extends along the whole tail up to the upper part of the back, 
where it seems to end. The tendons of insertion, are aponeu- 
rotic in the lower part of the tail, but become strong, rounder, 
and considerably longer in the upper part of the tail and back. 
They bifurcate, as it were, before they become attached ; one 
segment of the bifurcation passes upwards and inwards to the 
spinous process to which it is attached; the other segment passes 
upwards and outwards into the inner series of the longitudinal 
cones of the longissimus-dorsi. By this means the two muscles, 
or rather, the two parts of the mass of muscle, are intimately 
connected with each other; at the same, time, this peculiar ter- 
mination of the muscle completes the series of conical arrange- 
ments in the back and tail, which exist in such a marked degree 
in the whole muscular system. 

SpUnivs capitis is in part the continuation of the spinalis to 
the head. It is the most powerful and most superficial muscle 
of the neck. It arises from the upper surfaces or tips of the 2 
upper dorsal and all the cervical spinous processes by well* 
marked, round, muscular digitations or processes, which pass 
outwards and upwards, converging to form the general mass, 
which ends on a strong, round, short tendon, and is inserted 
into the occipital bone at its upper part near the middle line. 

The next series of muscles to be noted lies somewhat under 
those last described. The direction of the longissimus-dorsi and 
spinalis is longitudinal throughout, and in the case of the Ion- 
gissimus the bundles pass from transverse process to transverse 
process^ whilst the spinalis passes from «pine to spine. But the 
series now to be desmbed has an oblique coui-se from the roots 
of the transverse and articular processes to the spinous pro- 
cesses ; and the muscles are directed from within outwards, that 
is, obliquely from the deeper to the more superficial aspect of 
the body. 

Semi-spinalis. Its tendinous and muscular bundles proceed 
from the lower cervical or the dorsal and lumbar roots of the 
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transverse and articular processes^ to the spines of the dorsal, 
lumbar, sacral, and upper caudal vertebrae; they pass obliquely 
under the tendons of the spinalis downwards and inwards to 
their points of insertion, and are attached to the anterior mar- 
gin of the spinous processes. Each muscular bundle extends 
from the articular and transverse process above to the fifth spi- 
nous process below. The semi-spinalis is continued up to the 
head by means of a muscle so like the splenius that it may be 
considered as a spleniua secundus. It arises from all the cervical 
spinous processes under the splenius by nine muscular pro- 
cesses, which converge upwards and outwards to the back part of 
the skull, where they join a stronger and rounder tendon than 
that of the splenius, which is fixed to the back part of the head 
a little internal to the mastoid process. 

MnUifidvs spiruB, Its muscular and tendinous bundles are 
qaite distinct from the preceding. They lie deeper, nearer the 
spinous processes, are easily separable, and have a different di- 
rection. They constitute a mass, which is present in the tail 
and back, but stops short in the cervical region. I have not 
been able to ascertain their existence in the lower third of the 
tail, but in the upper two-thirds they appear very delicate, but 
gradually increase in size and strength as they proceed forward. 
They lie close against the spines, at the same time their course 
is obliquely upwards and inwards; their external surface is ten- 
dinous, the internal chiefly muscular. The fibres arise from the 
roots of the articular processes; from which they ascend ob- 
liquely tfpwards and are supplemented by delicate flat muscular 
processes, which take their origin from the spinous processes at 
the anterior margin, and are present in the whole length of the 
mass. The tendons of insertion thus constituted are fixed to 
the posterior margin of the spines, and each is generally at- 
tached to the seventh vertebra above the articular process from 
which it arises. As the semi-spinalis extends from above down- 
wards from articular and transverse to spinous processes, whilst 
the multifidus goes from below upwards and inwards and not 
only joins spinous and articular processes together, but also one 
^inous process with another, the two muscles are essentially 

VOL. 11. 3 
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distinct. The multifidus does not send any prolongation to the 
cranium. 

Inter-spincbles are thin plates of fleshy fibres placed in pairs 
between the spinous processes of the contiguous vertebrae. They 
exist in the neck, and are delicate in the dorsal and lumbar re- 
giona They are much stronger and broader in the upper half 
of the tail, where they are well differentiated; but in the lower 
part of the tail they are not so easily recognized. They extend 
from the tip to the roots of the spinous processes. 

Inter-articidares are small muscles placed between the arti- 
cular processes in the lower part of the cervical, the whole of 
the dorsal and lumbar regions, and the upper part of the tail. 
They reach from the posterior articular process of one vertebra 
to the posterior articular process of the vertebra below. 

Inter-transversales. In the cervical regions are placed small 
muscles between the transverse processes and the cervical ribs. 
They are in contact with the longus*colli, which becomes en- 
twined with their fleshy bundles 

SUBVERTEBRAL MuSCLES. 

Recti capitis laterales intemi are two small muscles placed, 
one on each side of the middle line, at the upper part of the 
neck. They arise from the inferior spines of the 2 upper ver- 
tebrae, and diverge to be inserted into the base of the skull 
round the foramen magnum. 

Recti capitis laterales are much longer and larger than the 
preceding. They have double origins, an inner from the in- 
ferior spines, and an outer from the roots of the transverse pro- 
cesses of the 5 lower cervical vertebrae, which converge and are 
inserted together near the foramen magnum. 

The Longm coUi arises from the body of the fifth dorsal 
vertebra, the inferior spines of the upper 4 dorsal and the last 
cervical vertebrae, stretches obliquely forwards and outwards to 
be inserted tendinous and muscular into the cervical ribs, where 
it is entwined with the fleshy bundles of the inter-transversalee. 

Ventral Muscular Mass of the Tail. 

Ischichcoccygeus, a powerful fusiform muscle situated ven- 
trally on either side of the chevron bones, with its broad end 
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towards the ischial symphysis. It arises at the end of the tail 
from the bodies of the vertebrse and the sides of the chevron 
bones by two longitudinal bands of muscular and tendinous 
fibres, which pass forward for some distance, increasing in size, 
strength, and number, so that, after a short space three longi- 
tudinal bundles appear, which soon increase to four, then to 
fiva For the lower fourth or so only of the muscle the longi- 
tudinal arrangement is clearly defined; but in its course the 
conical arrangement becomes more and more distinct, until about 
the middle of the muscle the cones assume their most charac- 
teristic appearance, which continues along the upper fourth or 
so of the tail, when the longitudinal direction and conical 
arrangement seem to pass into each other by gradations, which 
howeyer are still indicated by the direction of the superficial 
aponeurotic fibres. Near the root of the tail the muscle splits 
into two distinct portions, which form an opening for the pas- 
sage outwards of the muscle situated deeper. It ends in two 
portions^ one, a powerful round tendon on the inferior surface 
of the ischium near the sj^physis; the other a similar tendon, 
but flatter near the junction of the ischium and ilium. From 
ihe twelfth or thirteenth caudal vertebra up to the base of the 
tail the muscle has no attachment to the sides of the chevron 
bones, because the femoro-perineo-coccygean muscle occupies 
their whole aspect, except at the tip, to which the ischio-coccy- 
geus continues to be attached. As the transverse processes do 
not extend down the whole of the caudal vertebrae, but end 
about the fifteenth, the muscle from the vertebrae below this 
point is attached to an aponeurotic membrane which, higher up, 
extends upwards and curves downwards on each side from the 
extremities of the caudal transverse processes, but lower down 
ifl continued along the bodies of the remaining caudal vertebr» 
to the end of the tail*. When the muscle is attached to the 
transverse processes, it is to their under surfaces by aponeu- 
rotic tendons, which do not extend so far inwards as the bases 
of the processes; for the femoro-perineo-coccygeus intervenes. 
The muscle is possessed of five rows of cones, arranged thus: 

1 Frol. Goodsir, Edin. PkUoMoph. Journal, Jan. 1857> p. 128. 

8—2 
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the two mai'ginal (that is, the row nearest the ventral middle 
line, and the row in contact with the transverse processes) and 
the central rows have their cones directed with the apices to- 
wards the head, whilst the intermediate rows have their cones 
arranged in a reverse direction. • The bases of the cones end in 
a thin, strong, aponeurotic structure, which passes outwards to 
be attached to the several homy skin platea 

Femoro-pertne(h€OCcygeiLS, placed under the preceding and 
concealed by it, except at its upper part, where it passes through 
the triangular space between the two portions of the ischio* 
coccygeus, arises by powerful flat muscular processes from the 
descending processes of the chevron bones, the under surfaces 
of the transverse processes of the 13 upper caudal vertebrae, 
and the mesial aponeurosis. Thin and pointed at its origin it 
becomes thicker and rounder as it passes obUquely upwards 
and outwards through the space on the outer wall behind the 
ischium. It ends on a thick round tendon which is inserted 
into the inner and upper aspect of the small trochanter of the 
thigh-bone, and sends an ofiset down to the back of the thigh 
to join the tendon of the gastrocnemius. Between the ischio- 
coccygeus and femoro-coccygeus is a layer of fat with the 
haemal divisions of the spinal nerves and the aponeurotic mem- 
brane before referred to. 

I)/rifarmi8 arises from the bodies of the 2 or 3 upper caudal 
vertebrae, and is inserted behind the tendon of the femoro- 
coccygeus into the small trochanter. Another muscle, which 
may be considered a Pyriformis accessoriits, arises from the roots 
of the transverse processes of the last sacral and first caudal 
vertebrae. It passes round the femoro-coccygeus in a circular 
manner, to be inserted into the symphysis and hinder border of 
the ischium, receiving Blips from the upper part of the ischio- 
coccygeus. At its middle it has a flat tendon about an inch 
broad, which is in contact with the femoro-coccygeus so as to 
form a pulley round which the muscle may act. 

• 

Muscles of the Inferior Half of the Trunk. 

Pyramidalts, placed on the ventral aspect of the trunk, 
consists of two layers ; the superficial, somewhat pyramidal. 
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stretches between the iachiococcygeus and the saperficial divi^ 
sion of the external oblique muscle, and lying in the same 
plane with them, ia attached to the upper part of the ischio- 
coocygeus, and passing upwards limits the cloaca laterally. It 
ends on the 3 or 4 abdominal' ribs, crosses obliquely over the 
adductor muscles of the thigh, and covers the hindermost third 
of the ezteraal oblique. It sometimes sends a slip of fibres to 
the upper part of the doaca. The deep layer, stronger and 
shorter, arises from the symphysis and the inner margin of the 
horizontal part of the ischium, extends upwards and slightly 
outwards to the upper margin of the pubis and the lower 
abdominal ribs, and covers the adductors and external obturator 
muscles, and the os pubis, and partly also the internal obtu- 
rator. 

OUiquus extemus, like the pyramidalis, consists of two lay- 
ers, which cover each other, each having a thoracic and an 
abdominal part. The superficial thinner layer arises by a 
broad aponeurotic tendon from the 10 or 11 lower ribs, and 
passes obliquely downwards and inwards to the middle line. 
The upper third or so ends at the outer margin of the thoracic 
sternum, and is covered by the hinder parts of the pectoralis 
major, while the abdominal part is blended with the deeper 
layer at the outer margin of the rectus abdominis. The deep 
layer arises by 8 or 10 digitations from the 10 lower ribs ; the 
4 upper interdigitating with those of the eerratus magnm ItB 
fibres pass in the same direction as those of the superficial 
layer, both ending on the same tendon, which forms an aponeu- 
rosis covering the rectus. 

Rectus abdominis arises broad from the pubis, and tapers 
towards \i% insertion into the 5 lower ribs and the ensiform 
cartilage of the sternum. Its continuity is interrupted by the 
8 abdominal ribs. 

Obliquua intemvs arises, in conjunction with the lower part 
of the transversalis, from the lumbar vertebras and the anterior 
part of the iliac crest, and is inserted into the lower 3 or 4 
thoracic ribs. It may be considered as the abdominal prolonga- 
tion of the internal intercostal muscles. 

.Traiisvermlis arises by a thin aponeurotic tendon from the 
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aAterior part of the iliac crest, the transverse processes of the 
lumbar vertebrae, and the outer boundary of the lower part of 
the vertebral ribs. Its fibres pass forwards, constituting a. 
thoracic and an abdominal part. The thoracic part lies under 
the sternum, while the abdominal part lies under the rectus. 

QuadraiM8 lumborum arises from the anterior part of the 
ilium in common with the ilio-costalis, {ix>m which it separates 
after a short distance to proceed to the last ribs and th^ 
transverse processes of the lumbar vertebrae. 

Muscles connecting the Pelvic Region with the 

Posterior Extremitt. 

In describing the muscles of this region I have adopted the 
arrangement given by Stannius^ ; and as the muscular anatomy 
of the leg of the crocodile has been the subject of a special 
paper by the Rev. S. Haughton, M.D., I shall take the opportu- 
nity of pointing out some errors into which I think Dr Haugh- 
ton has fallen '• 

Division of muscles according to Stannius : 

Abductors — Glutei. Abductor femoris. 
Rotators — Obturators. Hiacus. 

(Quadratus femoris. Adductors, primus and 
secundus. 
Gemellus, Pyriformis, Femoro-coccygeus. 
1 outer Abductors — ^Tensor fasciae. Glutei, 
middle Extensors — ^Vasti. Cruraeus. 
inner Adductors — ^Rectus. Sartorius. 
Flexors of the lower leg (Tibia and Fibula). 
Flexor adductors of the Tibia — Gracilis. Semi-tendinosus. 
Flexor adductor of the Fibula — Semi-raembranosus. 
Flexor abductor of the Fibula — Biceps. 

Abdwtor femoris (psoas), from the sides of the bodies of the 
5 lumbar vertebrae, and the under surfaces of their transverse 
processes, passes over the acetabulum to the upper fourth of the 
outer side of the femur. 

^ Handbuch der ZootomU. ZwHte$ hueh der Amphtbien, p. 185. 

* ^fwioif and MagoMim o/Nmimtal Sittory, xn. Sxd series, pp. 8S6— 880. 
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QluUus mcucifnua, from the dorsal ridge and the anterior 
half of the ilium, and is inserted into the fascia of the thigh 
somewhat to the outer side of the knee-joint. It overlaps the 
tendon of the rectus in front of the knee-joint. 

GltUeua medius, entirely covered by the preceding, arises by 
short tendinous fibres from the dorsum ilii for about its middle 
third. Its tendon passes over the great trochanter, and is in* 
serted into the posterior aspect of the upper half of the thigh- 
bone. 

Gluteus nummua, from the dorsum ilii below the medius, is 
inserted into the great trochanter at its upper part. 

Obturator intemug, from the internal or abdominal surface 
of the OS pubis, and the posterior abdominal ribs, passes below 
the acetabulum to the inner side of the femur, and ends in con- 
junction with the tendons of the obturator extemus and quadra- 
tus femoris. 

Obturator extemus, from the under or outer surface of the 
OS pubis^ and the membrane between the pubic bones, descends 
obliquely outwards over the hip-joint, to be inserted into the 
femur with the internal obturator and quadratus femoris. 

lUacuSy from the inner surface of the ilium, ischium and 
acetabulum, passes out of the pelvis to be attached to the inner 
side of the upper fourth of the femur. 

Dr Haughton has misconceived these rotator muscles. Thus 
his marsupial muscles are no other than the external and 
internal obturators, his marsupial bones are the pubic bones, 
and his pubic bones are the bones of the ischium. This want 
of recognition of the proper subdivisions of the pelvic bones 
has also led him into error in his description of the gluteus 
maximus and medius, rectus femoris, sartorius, gracilis, semi- 
tendinosus, semi-membranosus, and biceps. 

Quadratus femoris from the middle of the ischium at its 
symphysis passes obliquely for^'ards and outwards to end with 
the obturator muscles. 

Adductor primus, from the ischium further forwards than 
the preceding, is inserted along the middle third of the inner 
side of the femur. 

Adductor secu/ndus, a thinner muscle than tho primus, fron^ 
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the outer boundary of the ischium, is inserted into the femur 
behind the primus. 

Gemellus, from the upper surface of the ischium^ }>as8e8 
horizontally outwards, winds round the head of the femur, 
and is inserted into its upper and posterior part below the 
capsule of the hip-joint. The gemellus and pyriformis have not 
been identified by Dr Haughton. 

Femoro-perineo'-coccffgeiLS. To this muscle Dr Haughton 
gives the name of Extensor femoris cavdoMs, which seems to 
me not very appropriate, as the muscle is a powerful ad- 
ductor. 

Tensor fascice femoris, from the spine of the ilium passes 
to be inserted into the middle of the fascia of the thigh. 
Dr Haughton has miscalled this muscle 'Gluteus minimus,' 
and seems altogether to have overlooked the proper gluteus 
minimus. 

Bectus femoris, from the base of the pubis passes ob- 
liquely down the anterior part of the thigh over the outer 
side of the knee, under the tendons of the gluteus maximus 
and biceps, lying in a groove formed by the deep extensors 
of the thigh and leg. It emerges behind the lower part of 
the knee, then assumes another muscular belly like the ex- 
ternal head of the soleus, and finally joins the gastrocnemius, 
which is inserted into the os calcis. 

Sartorim, from the pubis a little above the rectus passes to 
the extensor side of the femur, and ends on the fascia below 
the tensor fasciae. 

Crvroeus and Vasti require no special note. 

Oracilis arises by a thin tendon from the anterior margin 
of the ischium, and by a smaller head from the tuber ischii; 
both pass down the inner side of the thigh to join the next 
muscle. 

Semi-tendinosnSy from the Undermost part of the ilium 
passes down the back of the thigh, joins the gracilis, and is 
inserted into the inner and upper border of the tibia. 

Semi-membranosus is composed of three parts, an adducting 
belly from the hindmost boundary of the ischium, passes 
down the posterior part of the thigh to the back of the 
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upper end of the fibula, and two abducting bellies, one, small, 
arises from the hindmost part of the iUum in conjunction 
with the semi-tendinosus, passes down the back of the thigh 
and joins an arciform tendon common to the adducting belly; 
and the second abducting belly, which arises from the hinder- 
most part of the ilium, between the heads of origin of the 
biceps and semi-tendinosus, passes down the back paii of the 
thigh, more superficial than the adducting and abducting 
bellies just referred to, and ends on the arciform tendon at 
the upper part of the fibula. In the same manner that the 
femoto-coccygeus gives off its tendon at the upper part of 
the thigh to join the gastrocnemius, so does the common 
terminal tendon from these three bellies give off a long flat 
tendon, which passes down the back of the leg along its 
fibular side to the outer side of the tarsus. At its lower 
part it is joined by the tendon of the fibularis posticus, and 
the united tendons are fixed to the outer border of the 
tarsal bones. 

Biceps, a double muscle, the two heads arise near each 
other from the hinder part of the ilium behind the gluteus 
maximus, they pass down the posterior and outer aspect of 
the thigh, one joins the flattened tendon of the gluteus 
maximus near the knee, the other splits into two tendons 
opposite the knee; one ends on the top of the fibula, the 
other ends on the peroneus longus muscle. One of the sub* 
divisions of this muscle is named by Dr Haughton Agitator 
Cauda; but as it possesses no connection with the tail the 
name is evidently inappropriate. 



ON THE SKELETON OF A RICKETY DWARF. 
By Professor Humphry. (Plate 11.) 

The skeleton of a rickety female dwarf, lately placed in the 
Anatomical Museum of the University of Cambridge, presents 
sufficient features of interest to render it worthy of a brief 
description. 

The ligaments are preserved, dried, and varnished, without 
having been very well cleaned. This obscures somewhat the 
ends of the bones but gives an assurance as to the correct 
position and relation of the several parts. 

Of the history of the person I only learn that she is said to 
have been a well-known beggar in the streets of Paris about 
five-and-twenty years ago, and that she attained to the age of 
85. It is clearly the skeleton of an aged person; for the alveo- 
lary processes of the maxillae are completely removed as they are 
only in advanced life, the body of the lower jaw being reduced 
to a mere rim of bone, and the lower surface of the upper jaw 
being reduced to a level with the hard palate and the malar 
bones in a manner which is rarely seen even in senile skulls. 

The rickety flexures are such as are commonly observed 
when the deformity dates from an early period of life. The 
tibia and fibula are bent sharply forward about the middle, the 
left fibula having the broad sabre-like form not unfrequently 
seen in these cases. The femur is bent forwards and outwards 
a little above the middle. The acetabula are pressed in towards 
the promontory of the sacrum which has descended a little 
towards them so as to give a somewhat triradiate form to the 
brim of the pelvis. The sacrum is shai-ply curved. The spine 
presents a flexure to the right in the dorsal region with flexures 
in the opposite direction above and below, that in the loins 
being more marked than that in the neck. There is the usual 
rotation of the bodies of the vertebrae towards the convexity of 
the several curves; that is to say, they are rotated towards the 
right in the back, which has the eflect of throwing the angles 
of the ribs backwards on that side and forwards on the left, and 
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SO gives an obliquity to the thorax and causes the left costal 
cartilages to present as the most anterior part of the chest. 
The natural curves of the clavicles are exaggerated, especially 
the outer curves. The radius and ulna are bent outwajrds and 
backwards a little above the middle. The humerus is bent 
a little outwards about the point of attachment of the deltoid, 
though less than is often seen under similar circumstances ; and 
it is bent shs^ply outwards at the lower part, placing the inter- 
nal condyle considerably higher than, the outer, and giving 
great obliquity to the articular surface which, instead of the 
natural altematlDg elevations and depressions, presents a plane 
elongated convex (roller-like) surface upon which the surfaces 
of the radius and ulna are fitted to revolve. The rotation of 
the radius necessary for pronation and supination of the hand 
must have been limited. 

ip. The points, however, to which I would especially call atten- 
tion are those indicated in the table of measurements. From 
this it will be seen that the height of the person was about 
3 feet; and this low stature was not dependent upon the curva- 
tures but upon the actual shortness, or deficient growth, in the 
bones. The skull has nearly the average size, and so have the 
bones of the face; but all the other bones fall considerably 
short of the natural dimensions. To the association of dwarf- 
ism with rickets, as weU as to several of the other points 
illustrated by this specimen, I have already called attention in 
a paper on the influence of Rickets, &c. upon the growth of 
the bones, in the XLVth VoL of the Medico- Ghirurgical Trans- 
actions, 

The deficiency of growth is by no means equally shared by 
different parts of the skeleton. It is most marked in the lower 
limbs, more marked in the femur and humerus than in any 
other parts of them, and more marked in the femur than in 
any other bone of the body. Indeed the femur has not attained 
to one half of its normal length, and is not longer than the 
tibia instead of exceeding it, as it should do, by three inches 
or more. This ratio of deficiency of length corresponds pretty 
cTosely with the measure, of the growth of these parts in 
early life. During that period the lower limbs grow faster 
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than the upper; the humerus and femur grow faster than 
the other parts of the limbs; and the femur grows faster than 
any other bone. That the dwarfing effects of rickets — ^its 
impress upon growth — should thus be most evinced where most 
growth ought to take place, and that the foetal or infantile type 
should be stamped upon these persons, is precisely what we should 
expect. In this, however, as I have shown elsewhere \ there is 
a distinction between the rickety and the true dwarf; for in 
the latter the natural or adult proportions of the several parts 
ai"e attained, and the grown person is fairly proportioned, though 
undersized. We may hence infer that the cause of stunted 
growth in those persons in whom a marked deficiency of stature 
is associated with want of proportion between the several parts 
and with an ordinary-sized or largo head, is usually of the 
nature of rickets or allied to it. 

Such persons are often very strong. There is a relatively 
large amount of cerebral or will-force acting upon the small 
limbs; and the prominent ridges on the bones, as well as their 
hardness, attest to the firmly implanted sinews and the power- 
Ail acting muscles. This, in the present example, and I have 
observed the same in others, is most marked in the upper limbs 
(especially in the humerus), which must, to some extent, have 
done the duty of the lower limbs as well as their own. 

The shafts of the bones are rather small, which is rendered 
more apparent in consequence of the enlargement of the ends 
of the bones. This is caused chiefly by a bulging of the epi- 
physial or growing lines of the bones. The epiphysial lines, as 
is well known, are cartilaginous strata interposed between the 
epiphyses and the shafts for the purpose of permitting new 
bone to be added to the ends of the shafts; and the bones are 
in this way increased in length. The cartilage grows and ossi- 
fication extends into it from the shaft. Now, in rickets the 
first of these processes — the growth of the cartilage — takes 
place, though not so freely as it should do, still, at a rate dis- 
proportionate to the calcifying or ossifying process. Hence the 
cartilage remains softer than natural, and yielding under the 

* TreaHse on the Human Skeleton, p. 101. 
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weight becomes squeezed out at the circumference of the bone, 
causing a flattening and widening of the end of the bone, and, 
subsequently, when ossification takes place, a more or less irre- 
gular projecting line at the junction of the epiphysis with the 
shaft, somewhat like the nodulated ring at the base of the 
stag's horn. This is most apparent at those epiphysial lines 
where the greatest amount of growth should take place, viz. at 
the lower end of the femur, at the upper end of the tibia, and 
at the upper end of the humerus^. 

I may observe that the facial and the cranial portions of the 
skull present a remarkable contrast. The former has under- 
gone the ordinary changes consequent on loss of teeth, parts 
being removed and others thinned, so that it is far lighter than 
in adult life; whereas in the cranial portion the very reverse 
has taken place, the bones having become thicker, harder, and 
heavier. This is most marked in the calvarium, but is appa- 
rent also in the lower parts of the skull, including the roofs of 
the orbits. It is not to be confounded with the expansion and 
possible subsequent hardening of the bones occasionally ob- 
served in rickets, .and leading sometimes to enormous thickening 
of the skull. It is, I believe, rather to be regarded as a senile 
change; at least I have met with it in several crania of aged 
persons'. The curious fact, that the cranial portion of the skull 
in advancing life not unfrequently increases in weight, while 
the facial and all the other parts of the skeleton are under- 
going an opposite change, is pierhaps partly to be attributed to 
the wasting of the brain, which takes place in old age, and to 
the consequent diminution of pressure in the interior of the 
skull, which may lead either to a thickening of the bones or to 
an increase of the subarachnoid fluid, or to both these. This, 
however, will scarcely explain the increased density as well as 
thickness. 

The tenacity of life, under such unfavourable circumstances, 
witnessed in this case and in some other examples of a like kind, 
speaks well for the capabilities of the human body. 

^ See iMper by me on the * growth of the long bones/ Mtdieo-Chirmrg. Tram. 

[▼. 

* TreatUe on the Htanan SkeleUnit p. 195. 
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Normal DifEef- 
measare- ence. 
ment. 

The height of the skeleton in its present 

position, i. e, from the dorsum of the 

instep to the top of the head 32*5 

The height of the skeleton from the sole 

round the convexities of the leg and 

thigh-bones : 38 65 27 

Circumference of skull round occipital 

and frontal protuberances 19 20*5 1*5 

Spine from occiput to sacrum measured 

«traight 14 

Spine from occiput to sacrum measured 

following curves 15*5 22 4*6 

Clavicle 42 6 18 

Scapula from upper to lower angle (ver- 
tical) 5 6-2 1-2 

Humerus from summit of head to lowest 

point of external condyle 6*2 12*7 6"5 

Humerus from summit of head to lowest 

point of internal condyle 5 

Radius 62 

Hand 6 

Pelvis, from top of ilium to bottom of 

tuber ischii 6 

antero-post. diameter 3 

transverse 3*7 

greatest width of sacrum 3'2 

Femur 7'5 

Tibia 7*5 

Foot 5 
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1-3 
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13 


6-2 


1-6 


4-7 


1-5 


17-8 


10-3 


14-4 


6-9 


10-6 


5-6 



ON THE DOMESTIC CATS, FELIS DOMESTICUS, AND 
MUSTELA FOINA, OF ANCIENT AND MODERN 
TIMES. By Professor Rolleston, M.D. Oxford, 

Having recently had occasion to study the habits and ana- 
tomy of the English Marten Cats, MvMela Maries and Mustda 
Foina, and having looked into the history of these animals and 
of certain other camivora which have borne the same name as 
they in ancient and modem times, I have come to think that 
the latter of the two creatures specified, namely, the white- 
breasted Marten, Mustela Foina, was the animal which ^he 
ancient Greeks and Romans employed for the same domestic 
purposes for which we employ the Felis Domestiaus: whilst this 
latter animal has been employed as at present in Western 
Europe for probably a considerably longer period than the 
last thousand years. Other writers to whom I have referred, 
and amongst them notably Dureau de la Malle, have adopted 
the former of these conclusions ; but upon premises more or 
less inadequate or incorrect, or both. I am well assured that 
this question has for the philosophic naturalist much more than 
a merely archaeological interest, for in the resolving of it we 
may have light cast upon the working of the principle which 
Mr Darwin has shewn to be more potent than any other in 
regulating the distribution of species, and which Van Beneden, 
with the well-known physiological* aphorisms of Wolff and 
Treviranus before his eyes, has formulated in the words", " les 
Sires qui composent une Faune sont solidaires entre eux comme 
les organes d'un ^tre vivant." It is true that no such close 
interdependence as exists between man and certain other of the . 
domesticated animals, even to the extent of the interchange of 
disease and death by the intermediation of cysti cerci and 
echinococci, has been shewn to obtain between him and any of 
the animals of which I shall here have to write; but readers of 
the " Origin of Species" will recollect that more intricate, if less 

1 Paget's Surgical Pathology, p. 17, ed". Prof. Tamer. Lewes, Phyiiologp of 
Common Life, i. p. 286. Wolff, Theoria Oenerationity p. 108, § 286. 
* Ree?ierche9 tur let Faune Littorale de Belgique. Citacis, p. 4. 
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mournful, networks, may bind up the presence in a particular 
country of a domestic animal with something so apparently 
distant from its sphere of operation as the general colouration 
of the landscape. Col. Newman^ shewed how the number of 
humble bees in a district depended on the presence of man, 
whose domestic cats kept down the numbers of the honey-loving 
and devouring field-mice; and Mr Darwin demonstrated in the 
way of experiment, that the presence of the humble bee was a 
prerequisite for the fertilization of the heart's-ease and red 
clover. The dependence of animal life upon the presence of 
particular forms of vegetable life is familiar enough to us; our 
own comfort depends too directly in these over-peopled days 
and countries upon the adequate abundance of our flocks and 
herds, and that adequate abundance again depends too directly 
upon that of the turnip crops, unknown to our forefathers, to 
suffer us to forget it ; but it is none the less true that the pecu- 
liar character of the vegetation, and consequently of the land- 
scape of a country, depends very frequently upon the peculiar 
characters of its animal inhabitants. The antelopes*, by carry- 
ing and dispersing the seeds of graces, change the characters 
of the Afncm Desert; and the red glow of the clover field which 
gratifies the eyes of the artisan depends ultimately on pollen- 
carrying insects, and at second hand from them upon the cats 
which spend their daylight hours in the same murky atmo- 
sphere that he does. It is possible that some such secret bond 
may exist between the widely spread family of the Mustdidce*^ 
and that of the Abietinece, the geographical range of which so 
nearly coincides with theirs. In this country the geographical 
distribution of the firs is now all but exclusively dependent 
upon man's artificial aid; where it does take place indepen- 
dently of him, it takes place in great measure by the aid of the 
squirrel which carries off the cones or seeds, and, having buried 
them, forgets, or is unable to dig them up again. It is not 
likely that any direct alliance subsists between any musteline 
and any rodent, but the more arboreal and egg-loving muste- 

. ^ Origin of Species, p. 84, 4ih Ed. 

' LiyiiigBtone*8 Travels and Researches in South Africa, 1857, p. 99. 
* A. Wagner, Abhand. Akad. Wis$. MUnchen. Bd. it. p. 26 and 107, 1846. 
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lines such as the martens, may by robbing the nests of the 
rapacious birds such as the carrion crows, the great enemies of 
the squirrels, indirectly but most efficiently favour the spread of 
these latter creatures. But the subject of the interdependence 
of the two kingdoms of animal and vegetable life is a much 
laiger one than the one I propose to deal with here; and I 
have but introduced the mention of it to shew what broad and 
distant views may be gained by attentive gazing through what 
may seem to be but narrow casementa I shall arrange what I 
have to say under two heads. I shall first attempt to prove 
that though the ancient Greeks and Romans had not domesti- 
cated the cat. Felts Domesticus, in classical times, this animal 
was nevertheless domesticated in Western Europe at an earlier 
period than is commonly assigned. And secondly, I shall ad- 
dress myself to shewing that the white-breasted Marten, Mustela 
Faina, which is known also as the " Beech Marten'* or '^ Stone 
Marten,"' was functionally the "Cat** of the ancients. A list of 
the different works and memoirs which I have consulted or 
read upon the topics I have written upon will be found ap- 
pended to this article. Either my conclusions or my premises, 
or both, will be found by any one who will verify the references 
I have given to differ more or less from those of most or all the 
writers I have quoted, in all or most of the points which we 
treat of in common; but I have abstained from the invidious 
task of specifying in detail the various errors small and great 
into which I think my predecessors, great and small, have. Sir 
G. C. Lewis not excepted, fallen. 

A few words may be employed at the outset in elucidating 
one of the *few universally or all but universally conceded 
points in this history, and shewing that the classical writers 
knew nothing of any domesticated Felis in their own countries, 
and that Mr George Scharf* has consequently fallen into an 
anachronism in introducing a figure of our cat into his vignette 
in illustration of the telling of Lord Macaulay*s tale of the 

1 Link, Die Urwelt und da$ AlteHhum, pp. 199—201, Berlin, 1821. Klemm, 
CtUturgeschiehUf 1. 1, quoting Link. Isidore Geoffrey St Hilaire, Hut. Nat, Oen, 
Tom. III. 96. 

* Layi of Ancient Rome, p. 78, 1860. 

VOL. n. 4 
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Battle of the Regillus. In Egypt the cat was domesticated 
from an early period, as we know from Herodotus and also from 
the book of Baruch^; and Cuvier' could not discover any spe- 
cific difference between the mummied remains of the domesti- 
cated Felis of those days and the simitar structures in our own 
tame cats. Varro (fl. B.C. 28), and Columella (fl. A.D. 20), both 
speak of the Felis as Oppian (fl. A. D. 190) does of the aXKovpoi 
Kafcoepyoi as animals to be kept out of poultry-pens, but none 
of these writers speak of the animal as being domesticated; and 
Cicero when he speaks, or hints, ^or^'sfwa that he would speak 
but for a reluctance/^ be tedious, de fdiwti utUitate, speaks in 
the same connexioln^f the ichneumoa a^a the crocodile, and 
shews us thereby that hie had Egypt and'^jlot Italy in his eye. 
The two lines in thy&itrachbmydmachia, 54 — 62, 

TXciarop oljK^Xi^ip \repi9tl^ia prii dptcrri 
ij Kal TpuyXoSvoifTa a*; A't/m^Xi^v ipetbfeij 

do not seem to compel us to translate yaXerjv by felem, as Kara 
TpwyXrjv may very well mean " along and throughout my hole," 
and indeed the line 

^Wdny yoKiif Tpt&yXrit dcroaOcp iXowra 

may seem to shew that the catching outside was a rare occur- 
rence, and the inside or musteline method the commoner*. 

Neither do I think that certain others of my predecessors 
have been more correct in translating the words in the fifteenth 
Idyll of Theocritus, the Adoniazusse, line 28, 

cd yaX^ai fiaXaKias xpi^^^^^ KadeOdert 

1 Epistle of Jeremy J Book of Baruch (Apocrypha), chap. vi. Terse 23. 

3 Annates du Musdum, An. xi. (1802), p. 234. Ossemens Fossiles. DUcowrg 
Priliminaire, pp. bdi— Ixiii. ed. 1821. 

> It must be recollected however that though a camiyore*s body wiU always 
pass tolerably easily through a foramen which wiU allow of the passage of its 
head, the iiva of the Batrachomyomachia were not rate, Parliamentaty instita- 
tions not having been introduced into the kingdom of Artemisia, where and 
when it is supposed to have been composed, and that as the thirty-first of Babrins* 
Fables, or indeed measurement with a pair of compasses of even our smallest 
weasel's interzygomatic diameter, will shew, many a mouse-hole will admit a 
mouse which will not let his enemy in after him. But the yakii was essentiaUy 
troglodytic, though some holes were too small for it, else my argument would 
fall to the ground, and Sannyrion would not have written 

tI &p y€P6fi€yos els dr^ir M6<rofiai; 
44 p* el yewol/irfp ycCKij; 
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as though the domestic cat was aUuded to by Praxinoe. For 
though our proverb speaks of the catching of a weasel asleep as 
a matter of some difficulty, anybody who has watched the way 
in which one of the larger mustelines when tame or at least in 
captivity composes itself to sleep, and the very evident reluc- 
tance with which it unrolls itself, when awaked, out of the dog- 
like convolution into which it has curled itself up, will feel the 
force of the more correct rendering. Some of the Alexandrians, 
again, who were contemporary with Theocritus, used the same 
word for the tame cats, with which they were more familiar 
than he, a mere occasional visitor in Egypt, could have been, 
that Herodotus uses. Callimachus, in his Hymn to CereSy has, 
line 111, 

xa2 rit9 alKwpov rdr frpefu Brfpla /wcxd, 

where the Scholiast in loco gives kotto^ as the synonym. 

On the other hand' the compiler of the collection of foolish 
stories (which is ascribed falsely to Aristotle, and called the 
'* De Mirabilibus Auscultationibus"), who is supposed to have 
lived about the same time as Callimachus and Theocritus, 
speaks, as does iElian after him, N» A, 15. 26, section 28, of a 
kind of Cyrenian mouse as being wXarvTrpoaiOTro^ wawep ai 
yaXai; and it is difficult to think that yaXai is not intended to 
stand in this passage for Feles, Section 28 however may have 
been introduced into this treatise^ in later times, or possibly the 
words &air€p aiydKai may by themselves have found their way 
there as a gloss from the pen of some wise Byzantine to whom 
in a later age, when the yaXf} of the classic times had resigned 
both office and name to the aXkovpa^ from Egypt, curcefuit ejus- 
modi quisquilias conscrihere. The Batrachomyomachia, it should 
be observed, is quite free from any taint of Alexandrian or By- 
zantine impurity, and the use of the word yaXi} by writers from 
these localities does not bear therefore upon its employment in 
the verses above quoted from it. But though there is no reason 
for supposing that the Felis domesticvs was domesticated in any 
other country than Egypt before the Christian era, there are 
many reasons for demurring to the statement ordinarily* made 

1 For example, Canvenationa Lexicon^ Bd. yui. p. 7B6. Bahr, Hdt. ii. 66. 
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to the effect tbat this animal was first spread throughout 
Europe at the end of the period of the Crusades. 

On looking into Ducange's Glossarium, under the words 
"Catta/' and "Cattinse Pelles," I find that Caesarius, who was the 
physician-brother of Gregory, the Theologian of Nazianzus, and 
who died A.D. 369, having been the friend of the second CJonstan- 
tine and Constantius, speaks of ei/Spvfioi Karrai; and I presume 
that the use of this expression shews with some degree of proba- 
bility that tame cats were in use by this time in Constantinople. 
The date of Palladius is somewhat uncertain, though supposed 
with a good deal of probability to have been about the same as 
that of Caesarius, but as his local habitation appears to have been 
Italy, his words, IV. 9. 4, "Contra talpas prodest catos frequenter 
habere in mediis carduetis, mustelas habent plerique mansue- 
tas," are of importance. They shew that the two kinds of cat 
were both in use as domesticated animals side by side and at 
the same time, in Italy, nine hundred years before the first of 
the Crusaders reached Constantinople, and in the deijs of Gra- 
tian and Theodosius, not in those of Godfrey and Tancred. 
From the same authority, Ducange, I find that Evagrius (fl. 536) 
many years later, indeed almost a couple of centuries after the 
date ordinarily assigned to Palladius, still recognizes aZXot//>o9 aa 
the more correct denomination for the Felis domesticus, saying, 
as though the word Korra were a somewhat trivial and over- 
familiar designation, aXXovpov ^v Karrav ri avvijdeuL Xeyei, lib. 
VI. 24. The word "bird" stood once, I believe, in much the 
same relation to the word "fowl;'* and the householders of 
this country shew often a greater precision and correctness, 
more priaca fides in short, in this matter of the use of these two 
words than the Upper Ten Thousand do. 

I have had a reference given me to a work of the period 
of Eustathius, i. e. about IIOO A.D. viz. the TaXeoDfiixffiaxla 
of Theodorus Prodromus, in which the word yaTJj may be 
found ^ and proved to be used for the cat as we understand 
the word. I have not however been able to discover or borrow 

^ The f oUowing are a few lines from this work, taken from an edition printed 
at Basle, 151S, by Frobenins, without niunbering to the lines. They are, I think, 
oonelosiYe: 
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any reference to the emplojrment of Ihe word 7aX^ in the sense 
of Felis or in any other in the writings of any author who 
flourished, if authors did flourish, in the six hundred years 
which rolled so drearily away between the days of Evagrius and 
those of the author of this tragi-comedy. The word mustela 
seems, I may say in leaving this part of my subject, nearly 
always if not quite, to stand for a weasel of one kind or 
another; though Phaedrus does once, namely iv. 1. 9, use the 
word in a passage homologous with one of those in which we 
And at\ovpo<; used in the fables ascribed to iEsop. This latter 
word, on the other hand, seems always to stand for a Felis 
domesticus or catus; whilst Felis in the Latin writers does 
seem, according to Facciolati, to be used indifferently, or nearly 
80, for either Feline or Musteline. 

The argument to shew that our white-breasted Marten, 
Mustda Foina, was used for the same domestic purposes by the 
ancients as the Felis domesticus is by ourselves, may be briefly 
stated thus. An animal called ^oKrj by Aristotle {Hist Anim. 
n. 3. 5, VI. 30. 2, viii. 27. 2, ix. 2. 9, ib. 7. 4), and repeatedly 
referred to by Aristophanes^ and other Greek writers of the 

A. r/f irrtp avrji; fiif ^oiHjff'jp toO \4y€tP. 

avTfi yikp altl x'lp^'^f*^ we/HfiXiwti 
Ktd fivt ipewf. 

^/iat Sii'xrei Xvyxut^ pXiwowrd tu 

woXk^p Koraywoi^t TWf rdXoA ire^ic6r«r 

M* dp irep' cI!jw ^caXt&r /ivxatT^rftir 
ftivwTts od/r droKfMP ttxop KapSU», 

KvX ^ icarccx^ roct 6ri;^iy dypUat 
Kol 0^ Tdxti p4ppfaK€ rbif wfaduF. 

^ AriBtophanefl, Acham, 255: KdKwodjfffrcu yaXSit 

ffOV fll^iy ^TTO¥ fiitUf* 

PltUuSt 698: inrb rwi B4wt pSiwva dptfi&rtpof yoM^f. 

Ve$p. SSS, 4 : Jo-vcp ii€ yoKfjpf Kp4a jrX^^a^ ay 

TifpovffiP tx'"^* ^/SeX/o-KOVf. 
1182: oCrw tot* rjp fivt icai yaXi}. 

1186: t^vt Kal ^aXat /liXXtit Xfyeir iw Mpifftp, 

Thumoph, 558 : iSs t a9 rd xpi* i^ 'Avarovplw rout liAcrpvwoit Mwffo* 

iwevra riip yoKifr ^a/Uw. 
Eccles, 792: 4 i4i€UP 7oX^. 
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best ages, as well as by the Scholiasts^ under this title and in 
more or less completely proverbial expressions, is spoken of as 
destroying mice, snakes, lizards, birds and birds' eggs, as being 
the reverse of odoriferous, as being addicted to stealing, and also 
being so common an animal as to be, like our cats, a convenient 
scapegoat for the blame due to the thefts of other and not quad- 
rupedal animals, and finally, as being like in its colour and its 
pelage, except that this latter is a little less thick, and its 
general appearance and its moral characteristics to the animal 
called in antithesis to it yaXff dr/pia, but ordinarily tfcri^, which 
is a little larger, which lo^es honey, which kills birds, and is 
very susceptible of being tamed. It is impossible to think that 
any great mistake can attach to the interpretation of state- 
ments so consentient, so numerous, and relating so eminently to 
matters of every-day life and constantly observable occurrence. 
We have two sets of resemblances and differences detailed to us 
as existing between two animals, the yaXtj and the yaXf} ar/pia 
or I/ert^; these two sets of resemblances and differences are just 
those which exist between our white-breasted marten and our 
yellow-breasted marten, and as I believe it is impossible to find 
a second pair of animals to which this comparison will apply, I 
apprehend that the point is proved. Both the British martens 
are, as I know from my own observations, and information 
gathered from persons in the habit of hunting them, great 
destroyers of mice, birds, and snakes ; they are both stated in 
the ordinary works of natural history to be fond of honey, 
which the ferret' and the weasel will not touch ; the fur of both 
is valuable, but that of the larger species is the more valuable. 

Simonides of Amorgos, fl. B.C. 660. StobfBOS, FloHUgia, Vol. m. ed. Gaisford, 
p. 68, T. 73. 61 : 

Kkiirrovcra 8* ipliei roXXd yelroifas jrouc& 

ABvra t* Upa irdKKdKis KareffSlei. 

Of. also yoKij x(r(&y(ar, 7oX^ KpoKw6v. BabriuB 27, 7oX^ ^ly/wo-a fiOs re /rcU au6pas. 
Mr Max Miiller tells me that in the Hitopadeta an animal, called Naktda, killfl 
the serpent under the same proYocation, and with the same reward as the honnd 
MUs the wolf in our stoiy of UeweUyn. It very probably may have been 
a marten. 

^ Cited by Schneider from Eustathius and elsewhere in his edition of Aristo- 
tle's Hist An. TV. p. 48, 49, q. y. 

• Buffon, vn. 218. Wagner, Saugethiere, i. 500. 
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The colouration of the Polecat, Mustela Putoritis, puts it out of 
the field into which it has so often been inrrongfully introduced, 
as does also the not altogether' unimportant fact that it is not 
certain that it is found in the extreme south of Europe. If any 
one who has not had, or perhaps does not care to have, proof 
that the common north-country name for the marten, viz. 
"Sweet Mart" as opposed to "Foumart" or "Foul Mart," an 
aiias which the polecat has earned, may not after all be so dis- 
tinctive as to make us think that we cannot have in the white- 
breasted marten the same creature as that alluded to in the firat 
two passages I have quoted from Aristophanes, wishes to have 
this scruple removed at easy cost, he may consult Qesner (Hist 
Anim. p. 866), who quotes something, in loco, to the purpose, 
from Alexander Aphrodisiensis. The stoat, Mustela Herminea, 
could not have failed to have had the well-marked club-shaped 
black tip of its much larger tail mentioned in contradistinction 
to that of the common Weasel, Miiatela Vulgaris, if these two 
animals had been the pair contrasted as yaXrj and ifm^ ; and it 
may further be remarked that the comparatively small bulk of 
these animals, as also of the Sardinian Weasel, Mustela Boc- 
camda, which has also had its claims advocated for the title of 
7aX^, would have very suflSciently prevented them from being 
the "fine thieves" which we know from Simonides, Aristophanes, 
and Babrius, the ^oKaZ were. In looking over ray notes of the 
anatomy of the last marten, a male, which came into my hands, 
I find that there was upon its linea alba a space of two inches 
in length almost bare of hair to direct attention to the fact 
mentioned by Aristotle, Hist, An. ii. 3. 5, koI ydp ^ ydkfi 
ooTovp e)(€i TO aiiotov, and to explain how he came to class this 
comparatively small animal as regards this carnivorous pecu- 
liarity with animals so much larger as the fox and the wolf. 

I will conclude the question of the Marten Cat with the 
lines from Nicander, the contemporary of Theocritus, which 
Schneider gives, ic. iv. p. 49, and I will add to them, what 
Schneider does not in extenso, viz. the commentary of the 
Scholiast as given in the Editio Princeps of Aldus Manutius, 

^ Blasins, Sattgethiere DeuttchlandB, p. 224. 
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printed 1499, before the art of printing was sixty years old. t 
give the lines and the Scholium, as both are much to the points 
just discussed and dismissed, and neither are hackneyed in the 
literature of the subject. Nicander, Theriac. L 196 : 

"HLop^Tj i* Vxvtirao KUfiorhw dtop dfivSprjs 
ttcTtSos if r* Sppiffi KaToiKiBijifftF 6K€0pop 
fMUreu, i^ vrvoio KaOapird^€ura rereipw. 

To these lines are laterally apposed in the cramped contrac- 
tions of the edition specified, the fojlowing words of the Scho- 
liast* : dfivSprj'; Se rjToc fiiKpas; fj rrj^ Seivrj^; koX ofyytXjov. l/eri^ 8k 
rj Xeyofievr) dypia yaXf}, koX '*Op/qpo^ KparX S' iiriKTiheqv w diro 

Thirdly : Strabo's words,, in. 386, quoted by Schneider, 1. c. 
III. p. 524, and relating to the taking of rabbits, koI Bfj koX 
ya\d<; drfpia<i &<; tf Al^vt) Tp€<f>€t, (f>€povaiv itrlTr^Be:, 09 <f>ifi€!h- 
aavT€^ Traptdaiv et? ra? 07rd<i, ai S' i^ikKoveriv €^<o rok otw^iv, 
prove, I suppose, beyond a question, that yaXrj stood for Ferret, 
Mustela Furo, as well for the jMartens, as early as the Christian 
era. 

Fourthly : As one kind of yaXrj was known as the TapTtftrala 
ryaXrj, and as the Scholiasts tell us' Taprrjaaiav was used dtrrl 
TOV fieyoKfjPy and as Herodotus informs us, rv. 192, that yaXai 
very like these Tartessian (or larger) yoKai, were to be seen in 
Libya, where we know any animal like and larger than a mar- 
ten would be a viverra, I think we may with some little proba- 
bility suppose that the Taprqaala yaXi) was nothing less or else 

^ I hope I shall not be co&sidered presumptaouB for saying that having seen 
the Fine Marten or Yellow-breasted Marten escape " like a shadow," as Long- 
fellow describes the hare as doing, from the midst of an assemblage of men and 
dogs of all dimensions when smoked ont from under some rooks, I believe I have 
a better idea of what Nicander, who may have been similarly privileged, meant 
hj AfivSp^ than the Scholiast had. Good as was the creature's need, its agility 
was more than commensurate with it ; and whilst the words abiit^ excenit^ evasit^ 
and, alas, for the interests of anatomical investigation, effugit also, are but weak 
symbols to express its speed, it takes a whole hexameter-fnl of imagery to give 
the picturesque efifect which its lithe abstraction of itself from jaws and paws 
produced upon me. It fled 

Par levibus ventis volucrique giTnilUma. sonuio. 

' See Aristoph. Rana, ed. Bothe, adnot ad L 440, sub voce. Taprifffffla /idpaum, 
ibique dtata. 
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than the Vivena Qenetta, which is found all over Africa and 
also in the South of Spain and France, where it is domesticated 
even now, here and there, and acts as a tolerable cat. I have 
not been able to find that this animal is known in Greece, it is 
not included by Blasius in his Saugethiere MitteUEuropaa ; 
whence we can the better understand why it was called Tap- 
TTjaa-ia yaXi] ; though it is found in Asia Minor, whither it may 
have foimd^ its way by way of Egypt. If the Herpestes Wid- 
dringtoni, recently* found in the Sierra Morena, had been as well 
known in the region of Tartessus as the Viverra Genetta, its 
claims to be considered as the Taprrjcro'ta yaXij would perhaps 
have been as much greater as its size is. But the Pharaoh's 
Rat, which would then have been the yaXrj of Herodotus as 
being the representative of the Spanish Herpestes, would have 
been contrasted with it in the point of being considerably smaller, 
which however is not the case. I append measurements of 
these and of certain other of the animals of which I have 
spoken in this paper, the point of size being the point in which 
the Tartessian or Spanish Marten is contrasted with the com- 
moner one by the Scholiast, and being, as it seems to me, suf- 
ficiently great to mark the difference which the lateral and the 
caudal striping of the Genet also constitutes between it and the 
yaTuu of Greece. 

Lgth.body.Lgth. tail. 

16" 

18" 
20" 
8" 
12" 
6" 
4" 
4" 

r 



Common Genet, Viverra Oenetta 20" . 

IPhBXBoVs BaA,, Herpestes Ichneitmon 18" . 

Sipeoiiahi Ichneumon, Herpestes Widdringtoni ... 22'' . 

White-breasted Marten, Mustela Foina 16" . 

Yellow-breasted Marten, Jfiwteia ifarte* 18' . 

Polecat and Ferret, MusteUe Putorius et Furo ... 18" . 

Sardinian Weasel, Mustela Boccamela 8^" . 

Sto&ty Miistela Erminea 10' . 

Coramon WedLBel, Mtistela Vulgaris 7i". 



The upshot of this paper then is to shew that in classical 
times the word yoKij was used by the Greeks to denote the 

^ Ainsworth di A. Wagner, Munich Abhand, Akad. WUt, it. 107. 
s Gray, Ann, and Mag. Nat. Hist. 1842, ix. 50. 
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Musteline Martes and Ferret, but not the Polecat probably, 
though probably the Qenet; and that in later times, but not till 
later times, it was used also for the Felis DomeatiCus. The word 
mustela does not seem to have been transferred together with 
the office when the latter was handed over from the Marten to 
the Felis, in Italy. In the East the Felis took both the name 
and the work of the rival it supplanted. It did succeed in sup- 
planting the Marten as the domestic mouse-killer, probably partly 
by virtue of its greater attachment to man and to place, partly 
by virtue of its less pronounced tendency to burglary and petty 
larceny, partly by virtue of its more even temper, and partly by 
its greater cleanliness and less oflfensiveness. The very points, 
also, in which as a wild animal it is inferior, make it superior as a 
domestic one to a musteline. Its constitution being less plastic 
it cannot fit itself as easily as they can to varying climates, and 
in many, as Bengger has shewn of Paraguay, it cannot run wild. 
Its range of foods is more limited, and its faculty for, and its 
courage in adopting new methods of purveying for itself, less 
conspicuous than theirs. Hence ''the poor cat of the adage" 
being more dependent on man, has been obliged to render itself 
more useful to him than the Marten, and it has very successfully 
turned its inferiority to "commodity." 

The question as to how, in the trivial language of two 
different nations, English and Greek, in modei*n as in ancient 
times, Viverrines*, Mustelines, and Felines, have each had a 
representative called by the same name as a couple of animals, 
one in each of the two other families, is a little harder to 
understand for the anatomist or for the anatomical artist, 
than it is for anybody who, being devoid of either of these 
accomplishments, will stand inside the half-shed half-house 
for the "Small Camivora" at the Zoological Gardens, and 
listen there to the remarks of people who overlook the little 
differences upon which scientific zoology is founded. "They 
are all cats," I heard one of these authorities' say there one 

^ We speak of a Civet Cat as ^roU as of a Marten Cat and oommoii 
Cat. 

' Strabo, howeyer, uses mnoh the same language in spealdng of what must, I 
think, in all probability have been the common Genet, Viverra Oenetta, Writing 
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day> albeit there were there then plenty of the eminently 
azmnloid Yiverrines as well bs a very typical Felis^ the Felis 
Chaus, to be compared and contrasted at a single glance 
and within a few feet of each other. It is not hard to see 
how the Mustelines and Yiverrines come to be classed to- 
gether, seeing that so many members of both families are 
so markedly elongate, vermiform, tapering, and low on their 
limbs. Bat the relative proportions in the sides in the tra- 
pezium which four lines, corresponding one to the forelegs, 
one to the hind, one to the line of the back and the fourth 
to the ground on which the creature stands, make up respec- 
tively in a Feline and in a Viverrine or Musteline viewed 
firom the side are so very different, to say nothing of the all 
but equally striking differences in the proportions of the 
Auil and jaw diameters, longitudinal and transverse, inter se, 
firstly, and in relation to the cervical region, secondly, that 
we must look to points of habit rather than of structural 
arrangement to account for the imposition of this common 
name upon creatures to our eyes so different. And I suppose 
the springy, yet silent lightness of their step when placid, 
and the lightning-like pounce of their attacking step, correlated 
as they are with a more or less similar armature in tooth 
and claw, are the points which " imaginationem ferientia aut 
intellectum vulgarium notionum nodis astriugentia,'' have caused 
the imposition of the common name these animals have had 
given them. The arboreal and nocturnal habits again, correlated 
with certain modifications in the organs of special sense, are 
common points to the Feles and the Mustelae, and especially 
though not exclusively the martens. Both alike take to trees 
when pressed by hounds, but since the invention of firearms 
this single device of the ''cats" is no longer worth as in the 
old fable more than all the tricks of the Fox. The phrase 
"up a tree," was not, perhaps could not have been an- 
terior to that of "as sure as a gun." The Pine Marten 
indeed wiU, Blasius informs us, sit still on the same place 

of Mauritaoiia he say^, xm. c. $, p. 827^ Casaubon, ^pu a^ jccU yoKas €^o6pci9 



60 PBOF. BOLLESTON, 

on a bough after having been shot at once and missed. The 
cat has, Rengger informs us (Saugethiere Paraguay, p. 214), 
learnt to kill the rattle-snake in Paraguay, and I have read 
that the Felis acquired this selfsame snake-kilUng dexterity 
in the island of Naxos, but I have not the reference at hand 
at this moment. Herein it has by practice under the stimulus 
of constant provocation come to resemble the Mustelines in 
what is instinctive to them ; but though it will steal cream, as 
Falstaff told us, it will never, like the martens, steal eggs nor 
honey nor take to burrows in the way of refuge. 

I am aware that there are both scholars and men of 
science to whom disquisitions such as these will seem but 
the strenua inertia homints male feriati. Critics such as Pope, 
and, I regret to have to add, such as Hallam (see Literature of 
Modem Europe, i. 277), speak of such attempts to preserve 
the unities of time and place in Faunse as in dramas, the one 
with the cynical sneering giggle, the other with the elevated 
and refrigerating yet half-compassionate contempt congenial 
to their respective schools of literature and of politics. But 
to the scholar I would say that, though in these matters as 
in many others by increasing knowledge we increase also 
sorrow, or at least our susceptibility for annoyance, it is rare 
indeed to find a writer of the classical periods making the 
blunders in the way of putting animals into places which 
they never were found in except in connexion with the circus 
of olden or the menagerie of modem times, which are so rife 
in all but our very best modem writers. Modern catalogues 
of African Mammals shew that Virgil did not deserve the 
criticism as to the presence of the stag there which Pope in 
the Martinus Scriblerus puts into the mouth of Bentley as 
unworthy of any one else; and that Lipsius need not have 
explained away, as he does {Elect n. 4), the phrase Libystidos 
u/rsoB. The placing of the Lion in Sicily by Theocritus, 1. 72, 

is, in fact, the only anachronism or anatopism of the kind 
which my memory furnishes me with from the writers of the 
best periods of Greek and Roman literature. 
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To the man of science I may say in the words of Qothe : 

** Mlisset im Natnrbebrachten 
Immer eins wie alles achten 
^ Niehta ist diinnen, niehte iai dranssen: 
Denn was innen, das ist aossen 
So ergreifet obne Siiiimnias 
Heilig fiffentlich GeheinmisB.** 
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ON A NEW METHOD OF INCREASING THE PRES- 
SURE ON THE ARTERY IN THE USE OF THE 
SPHYQMOGRAPH. By Balthazar W. Foster, M.D., 
F.LS. Physidcm to the Qtieeris Hospital, and Professor 
of Clinical Medicine in Qy^eris College, Birmingham, Jkc, 

The Sphygmograph in the hands of Wolff and others has 
yielded pulse traces much more complete in their details than 
those originally published by Marey. This satisfactory result has 
been obtained by attention to some minor points in the appli- 
cation of the instrument ; which, as often happens, the followers 
of the inventor have had the good fortune to discover. In the 
present state of Sphygmography there is urgent need, that the 
mode of applying the instrument, and increasing the pressure 
on the vessel, should be clearly understood in order that 
reliable results may be obtained by the less experienced ob- 
servers. In a brief note published in the Medico-Chirurgical 
Review for July last, I pointed out how we may measure the 
amount of pressure exercised on the artery by the descent of 
the tactile spring. In this communication I propose to sug- 
gest a second method by which pressure may be applied more 
readily and estimated more accurately. A brief reference to 
the plans adopted by Wolff and others will, however, most pro- 
fitably precede the description of the arrangement to be pro- 
posed in this paper. The woodcut (fig. 1)^ which shews the 
principal parts of Mai*ey*s sphygmograph, will aid the reader, to 
understand these plans and to follow my remarka 

Fig. 1. 

r 




^ For a fall desoription of this figure see the author's little work Ontheu$e 
of the Sphygffiograph in the inveetigatum of Dieeaee, pp. 10, 11. 
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In his excellent and laborious treatise (Oharaktertstik des 
Arierienpulsea), Wolff tells us that he found the position of the 
writing lever AA' as regulated by the screw T, had considerable 
influence in developing the finer features of the pulse trace. 
When he turned the screw more than was necessary to bring 
the knife-edge I) of the prop (DB) into contact with the. lever 
at X, he discovered that he not only raised the writing point of 
the lever, but also exercised greater pressure on the artery. 
The traces collected with the lever writing high up exhibiting 
features which were greatly obscured, or altogether lost when 
the lever was low down. In the instrument used by Wolff, 
however, the little spring Y was much stronger than it is made 
in the instruments now sold ; and it was found when the lever 
was very much elevated, that the spring Y in Wolff's sphygmo- 
graph, was strong enough to completely destroy the value of 
the trace. In fact, the friction developed between the knife- 
edge D and the under-surface of the lever at X, was sufficient 
to interfere with the free communication of the movement to 
the lever. The spring Y was therefore removed, and Wolff 
found that he could obtain his results without' its assistance, as 
sufficient pressure was exerted by screwing down T so as to 
elevate the lever. For my own part I must confess that the 
elevation of the lever has not succeeded in any experiments 
until the influence of the little spring Y has begun to make 
itself felt. The springs now used are however so very delicate 
that they cannot develope nearly so much friction as the 
stronger spring used by Wolff. The pressure to be obtained by 
this application of the little spring in many cases is not nearly 
sufficient to develope the secondary waves in the pulse trace, 
and when the lever is raised very high every one can notice, 
even when the spring T is removed, that the friction at the 
point of the communication of the movement from D to X is 
much too great to allow of exact registration. 

Dr Anstie, in his able report on Medicine in the Biennial 
Retrospect of the Sydenham Society, mentions in reference to 
this subject, another plan that Dr Sanderson and Dr Beigel 
have used with advantage. It consists in hanging a little 
weight on the writing lever A, which according to its posi- 
tion on the lever exercises through the knife-edge D varying 
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degrees of pressure on the artery ^ Pressure can certainly be 
thus obtained, and the amount may be estimated with great 
nicety, but my experience of it is not satisfactory, and moreover 
it is open to the same strong objection urged against the first- 
mentioned plan. The friction between the points D and X is 
greatly increased, and a very small amount of weight on the 
lever suffices to suppress all the finer features of the puke 
trace. In order therefore for any plan to be free from the ob- 
jections just mentioned, the weight must act directly upon the 
tactile spring at its point of contact with the artery. The 
weight when thus placed compels the spring to follow closely 
each movement of the vessel, aud does not allow a severance of 
the connection at any moment during the period of expansion, 
or, when it is more likely to occur, at the beginning of the 
period of collapse. In the screw T we have the only means of • 
exerting this direct pressure, not indeed by using it as Wolff 
did, who obtained indirect pressure through the action of the 
lever on i>, but by acting directly on the screw T itself, and 
therefore by its point N on the tactile spring immediately over 
the artery. With this end in view, I have had a series of small 
weights made to fit the head of the screw T, so that by 
changing them, or placing several on at a time, the weight can 
easily be adjusted to the requirements of each case. The pres- 
sure falls directly upon the tactile spring immediately over the 
artery, and no extra friction is produced at X. On the con- 
trary, the tendency is in the opposite direction, and the value 
of the little spring I'^in maintaining a close connection between 
D and the under-surface of the lever becomes very evident. 

All who have worked with the sphygmograph will at once 
admit that the amount of pressure required varies very much 
in different cases and under different conditions. The weight 
which developes clearly all the secondary waves in.a full-sized 
pulse of moderate tension, for example, oftentimes suffices to 
suppress the true form of a smaller pulse, or the same pulse 
under conditions of feeble tension. Indeed, in cases where the 
tension is very low the feeling spring has often to be weakened 
before a true record can be obtained, as Wolff and Anstie have 
pointed out. The weights which have proved most useful in 

1 A Buniltf plan has been adopted in Baker's new sphygmograph. 
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my hands vary in size from 6 to 12 grammes, and are so made 
that any number can be applied at one time, each weight fitting 
on the one below. A weight of 30 gramme^^ or even more, can 
be thus used. Occasionally small weights of 2 to 4 grammes 
will be found useful. 

In the pulse traces figured below (figs. 2, 3, 4) we can see at 
a glance, how the small secondary waves, and even the great 
diastolic wave, become more clearly defined under carefully ad- 
justed pressure. 

In the first two pulsations (fig. 2) we have the form registered 
on the simple application of the instrument. The first second- 
ary wave (a), and the great diastolic wave (6), and the notches 
preceding these waves are moderately well seen. 

. Fig. 2. Fig. 3. Fig. 4. 






In the next tracing (fig. 3) we see these important features 
still better developed, and we remark the greater height of the 
line of ascent In this case the pressure on the artery was pro- 
duced by a weight of 16 grammes. In fig. 4, under a pressure 
of 26 grammes, the main features of the pulse trace have grown 
still more distinct, and gradually dawning on us, as it were, we 
see rising out of the great diastolic notch the second secondary 
wave c), Wolff has published similar forms obtained by his 
plan, but in cases where much pressure is required to develope 
all the features of a pulsation, no amount of lever elevation has 
sufficed in my experience to produce perfect traces. The use of 
the screw P for increasing the pressure on the artery should 
only be resorted to when very great pressure is needed, or 
when the artery is so deeply placed that the instrument as or- 
dinarily applied cannot reach it. In the great majority of ob- 
servations the amount of pressure available by the use of the 
weights recommended above will be found sufficient. The ease 
and rapidity of application, and the accuracy with which the pres- 
sure can be calculated, form the great advantages of the arrange- 
ment I have proposed ; and as it necessitates no alteration in the 
instrument, and does not interfere with the elasticity of the spring, 
I trust others will soon confirm my opinion of its usefulness. 
VOL. n. 5 



A CONTRIBUTION TO THE ANATOMY OF THE 
PILOT WHALE {GlMocephalua Svinevcd, Lac^pede). By 
Pbofessob Tubneb. 

In the Bpring of the present year a shoal of Pilot Whales 
entered the Firth of Forth, — one of these, a young female, about 
8 feet long, I obtained for the Anatomical Museum of the 
University, and as the anatomy of the soft part« of this ceta- 
cean has not received much attention, I have drawn up a brief 
account of some of the most interesting facts observed in the 
course of the dissection. 

Arch of Aorta and Great Arteries. — ^The arrangement 
of the aortic arch and great vessels proceeding from it in the 
cetacea has been chiefly studied in Delphinus phocsena^ in 
which animal two innominate arteries are found arising from 
the transverse part of the arcL But whilst Cuvier and Meckel 
state that each innominate artery divides into a carotid, sub- 
clavian, and vertebral branch, Stannius has pointed out^ that 
the common carotid trunk is completely wanting and that the 
internal and external carotids arise directly from the innomi- 
nate artery. This description of Stannius has been confirmed 
by Barkow, Bathke and myself* 

In the pilot whale the aorta A arched to the left, and at the 
place of jimction with the ductus arteriosus D suddenly di- 
minished in size. The right and left coronary arteries arose 
from its sides close to its origin. From the transverse part of 
the arch two large innominate arteries proceeded. The right 
ascended for about an inch and then divided into two branches. 
The anterior, somewhat the larger, gave off: a. carotis cerebralis, 
which ran forwards without branching as far as the basis cranii, 
where it passed through the carotid canal into the cranial 
cavity, b, carotis facialis, which ran forwards to supply the 
tongue, face &c. and for the most part represents in its dis- 
tribution the external carotid artery, c. art. subclavia, which 
arched outwards to the anterior limb and gave origin to a small 

K MiUler*B Arehiv. 1841, p. 879. 

* BritUh and Foreign Medica-Chirurgical Review, October 1862, p. 479. 
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tranffrenalis colli /, and a lai^ intenul mammary branch g, 
the laflt-named b^ng indeed of greater calit^e than the oon- 
tiuuation of the snbclavian which passed to the anterior limb. 

The posterior branch of the innominate artery after a cooiBe 
of } inch divided into two branches : d. ceirico-occipitalis passed 
forwards deeply in the neck parallel to the windpipe, gave 
off small branches to form a network between the bodies of the 
cervical vertebne and the pharynx, and then turned outwards 
on the inferior aspect of the scalene muscle to the posterior 

Fig. I. 



The arab and gntt utariea of the Pilot Wlule. A, Jtorta. P, pnlnunuur 
■rtoT- Z>, dootiu uiariMiu. a, CMotiB «Mebndis: the dlminntioii In odibre 
a thi* artwr in the eonne ol Ma Meent !■ not «iiadentl7 lepnaBnted in the 
AgBuB. b, MTOtia fMialia. «, snbolaTia. d, Mrrieo-ooo^ntalii. t, tbondok 
poctaior dezba. /, tmurerwlii oolU. g, nummuia mtema. h, thoncdM 
poaterior ainiatta. For the diawing of thia and the enooe«ding flgniea I am 
indebted to Dr J. W. Moir. 

5—2 
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part of the cranium, e, art thoracica posterior dextra passed 
behind the right pleural membrane to break up into branches 
for the large thoracic rete. In the porpoise, according to Stan- 
nius^ the right innominate artery does not subdivide into two 
branches but gives off each vessel independently in the follow- 
ing order, right posterior thoracic, cerebral carotid, facial carotid, 
occipito-cervical and subclavian. In a specimen which I dis- 
sected not only did these vessels spring from the right innomi- 
nate, but, between the origins of the facial carotid and occipito- 
cervical, a branch arose, which passed inwards behind the 
pharynx, to assist a corresponding vessel from the opposite 
side, in the formation of the large prevertebral cervical rete. 

The left innominate artery gave off close to its origin a 
small branch to the thyroid gland and windpipe, and then as- 
cended for about half an inch, when it also bifurcated into an 
anterior and posterior branch. The anterior branch divided 
into b the carotis facialis and c the subclavia sinistra, from the 
latter of which arose the trans versalis colli ^^ and internal mam- 
mary ff, arteries before it entered the anterior limb. The pos- 
terior branch ascended for somewhat more than an inch, and 
then divided into a the carotis cerebralis and d the cervico- 
occipitalis. The art. thoracica posterior sinistra A, arose from 
the back of the arch just before it was joined by the ductus 
arteriosus. 

Staonius describes the left innominate artery in the porpoise 
as giving origin to the following separate branches, cerebral 
carotid, facial carotid, occipito-cervical and subclavian. The place 
of origin of the left posterior thoracic artery is not however 
constant in the porpoise. In Stannius' description, and in a 
specimen which I dissected, it arose from the arch, but in a 
second specimen (153), in the Anatomical Museum of the Uni- 
versity of Edinburgh, it proceeded from the descending thoracic 
aorta nearly ^ inch below the ductus arteriosus. 

The distribution of the posterior thoracic rete on each side 
in the pilot whale was most extensive, and the interoostal 
arteries participated very largely in its formation. The retia 
on opposite sides freely communicated across the middle line, 
and with a rich arterial network within the spinal canal, to 
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which they sent numerous offshoots through the intervertebral 
foramina. As the more minute arrangement of the great tho- 
racic rete in the cetaoea^ first discovered by Tyson, has been so 
carefully described by Hunter, Breschet and Von Baer, I need 
not further refer to it 

The cerebral or internal carotid arteries appeared to be the 
only arteries of supply for the brain, and it is important to note 
that as they ascended to the skull they underwent a very con« 
siderable diminution in calibre, without giving off any branches 
in the neck. Dr Sharpey^ and Yon Baer' have also directed 
attention to the great diminution in size of the internal carotid 
arteries in the porpoise before they enter the cranium. This is 
a fact of very considerable interest, as bearing on the quedtion 
of the rapidity with which nutritive changes may take place 
in the very important organ to which these vessels convey a 
supply of blood. In this young pilot whale the brain was of 
large size, and weighed, after having been immersed for some 
weeks in spirits of wine, 58 oz., which is several ounces greater 
than the average weight of the adult human brain; but as the 
amount of blood, which its arteries of supply could transmit to 
it, is very much less than the quantity transmitted to the 
human brain through its vessels, it may fairly be assumed that 
the functional activity of the brain in the cetacean is very con- 
siderably slower, notwithstanding its greater size, than that of 
the brain of man. Hence, in comparing brains with each other, 
it is not sufficient to consider merely, the differences in their 
absolute weight, or in their weight, as compared with the 
weight of the body, but their relative vascularity should be 
determined. 

Each cerebral carotid artery, after it had entered the cranial 
cavity, gave off branches, which passed not only forwards and 
outwards to the lobes of the cerebrum and the tentorial aspect 
of the cerebellum, but backwards to the occipital surface of the 
cerebellum, the pons and the medulla. One posterior branch 
ran inwards to the middle line, where it joined a corresponding 
branch from the opposite artery to form a median vessel, which 

1 Reports of British Assoeiationj 1884, p. 688. 
* Nova acta Phys. Med, Vol. xni. 1885. 
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extended backwards as far as the commencement of the spinal 
cord and gave off in its course branches to the occipital surface 
of the cerebellum. 

Both the foramen ovale and ductus arteriosus were closed. 
In comparing the branches which arose from the two innomi- 
nate arteries it will be seen that the arrangement was tea from 
being symmetrical on the two sides, for not only had the pos- 
terior thoracic arteries very different origins, but whilst on the 
right side the cerebral and facial carotids and occipito-cervical 
arteries arose independently, so that no vestige of a common 
carotid existed, on the left the cerebral carotid and cervico- 
occipital arose by a common trunk, which may perhaps be 
regarded as in part representing the left common carotid artery. 

The Pancreas, covered with peritoneum on its inferior 
surface, was situated in the anterior curvature of the stomach 
almost parallel to the 5th compartment, and lay therefore across 
the abdominal cavity. It was upwards of 6 inches long by 
. 2^ inches at its broadest part. It was succulent, and its lobules 
were, owing to the small amoimt of interlobular connective 
tissue, more closely aggregated together than is seen, for ex- 
ample, in the human pancreas. There was no gall-bladder, but 
entering the substance of the pancreas, close to its right ex- 
tremity, were two wide and distinct bile ducts, which almost im- 
mediately joined to form a common tube, which, after a couree of 
half an inch, was joined, whilst still enclosed by the lobules of 
the gland, by a large, strong-walled, pancreatic duct. 

Stomach. The stomach in the cetacea is a complex organ, 
and is subdivided into several compartments, the number and 
size of which is by no means uniform in the different genera. 
In the genus Hyperoodon seven compartments have been de* 
scribed, whilst in other genera, three, four, or five are said to 
exist. Anatomists, however, not unfrequently differ in their 
statements of the number of subdivisions of the stomach even 
in the same animal, the difference arising from the circumstance 
that a part, which some consider to be a distinct, though per- 
haps small compartment, is by others regarded only as a channel, 
or tubular passage, connecting larger subdivisions of the organ. 
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The stomach of the oommon porpoise has been most finequenUy 
examined, and it may assist in making clear the construction of 
the organ in the pilot whale, if I compare it with the stomach 
of the porpoise, two specimens of which I have at the same 
time studied, but in making the comparison, it should be kept 
in mind that the stomach of the porpoise was from an older 
animal than that of the pilot whale. 

In this young pilot whale the Ist compartment (1) was 
6 inches long, somewhat ovoid in form and .opened* into the 
bottom of the esophagus by an aperture, which admitted only 
two fingers, and which was neither so laige nor so direct as the 
corresponding opening in the stomach of the porpoise. Its 
mucous membrane had the same general appearance as that 
of the esophagus, and was covered by a thick, laminated, squa- 
mous epithelium, but the membrane was not so rugose as in 
the corresponding compartment in the porpoise. From the 
character of its epithelium this compartment might indeed 
rather be regarded as an esophageal pouch than as a true di- 
gestive chamber. 

The 2nd compartment (2) formed a large globular bag. It 
communicated directly by an aperture, which readily admitted 
four fingers, with the lower end of the esophagus, and which 
indeed, in this young specimen, was more direct than that of 
the 1st compartment with that tube^. Its mucous membrane 
presented however a very different appearance from that of the 
firsts for large folds, laterally connected, wound spirally round 
the interior of the bag, and on the free surface of the mem* 
brane the mouths of numerous glands were visible. The line 
of separation between the esophageal and gastric mucous mem- 
brane was sharply marked by a circular fold, covered with thick 
esophageal epithelium, which surrounded the orifice of the 2nd 
compartment In its general form, and the appearance of its 
mucous membrane, it closely resembled the corresponding com- 

1 After this deooription was written, I had tiie opportanity, through the 
oonrteaj of Dr Marie, of aeeiiig a much larger stomach, from an older speoimen 
of this species of whale, in which the relative size of the openings into the first 
and second compartments was reversed, that into the first being laiger than the 
opening into the seeond. 
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pajtment in the porpoise, but in the latter the opening was not 
into the esophagus, but into the Ist compartment, and luxuriant 
folds of the mucous membrane projected around the orifice. 

Anatomists are in the habit, when comparing the complex 
ruminant stomach with that of the cetacean, of pointing out 
that in the former, two, if not three, compartments, communicate 
directly with the bottom of the esophagus, so as to permit of 
the passage of the food directly from the esophagus into one or 
other of the subdivisions of the stomach; whilst in the cetacean 
all the food must pass into the first compartment before it can 
be transmitted into the second. This statement, though un- 
doubtedly correct as regards the porpoise and many other 
cetacea^ could not be applied to the stomach of this pilot whale, 
in which the esophagus,- when the eye was directed down the 
tube, could be seen freely to communicate at its lower end both 
with the 1st and 2nd compartments; so that a provision would 
seem to exist in this animal for permitting a process of rumi- 
nation as far as regards the contents of these two compartments, 
and an additional link is established between the ruminant and 
cetacean stomach. 

The aperture of communication between the 2nd and 3rd 
compartments was situated at the upper part of the intervening 
septum, and was only ^ inch in diameter. The 3rd compart- 
ment (3) was the smallest of all the subdivisions of the organ, 
and, from its size, form, and position, evidently corresponded to 
the 3rd stomach of the porpoise. Before being opened into, it 
seemed to be only a tubular passage, or channel of coTQimunica- 
tion, between the 2nd and 4th compartments; but, when the 
wall y^as cut through, a distinctly dilated sac-like cavity, of the 
size and shape of a large walnut, was recognised. The mucous 
membrane had the same colour as that of the 2nd compart- 
ment, and presented a few faintly marked folds and gland 
orifices. At its lower part the 3rd compartment communicated 
by an orifice, f ths inch in diameter, with the 4th subdivision of 
the stomach. 

The 4th compartment (4) reached the lower border of the 
stomach. It was globular in form and as big as a medium- 
sized orange. Its muscular coat was much thinner than that of 
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DiB8«t«d itonueh of jaatig pilot whale ftmoged to Hbo* the commtinieatioiii 
between the cxnapartmentB. f , eaopbagoa. 1 to 6 inclusive, the five BubdiTiiiioiu 
erf the Btomach. 6, the dilatation immediate]; preceding the cjliudiicsl duode- 
nnm. D, duodenimi. PH, the conjoiDed paceretLCico-hepfttic duct. 

the iBt and 2nd coropartments, and its mucous membrane waa 
almost smooth, but showed the mouths of numerous glands. 
No corresponding compartment is di£Ferentiated in the stomach 
of the porpoise'. It communicated with the 5th compartment 
by an opening somewhat smaller than the aperture of inlet. 

The 5th compartment (5), homologous with the 4th or eig* 
moid stomach of the porpoise, was about 10 inches long, curved 
in its direction, and approached the cylindrical in form. It lay 
acrofis the abdomen, and its left extremity extended beyond 
the 3rd and 4th compartments, so as to come into reUtion with 
the 2nd, where it formed a somewhat dilated cul-de-sac. Its 
muscular coat was comparatively thin; its mucous membiane 
was smooth, and numerous gland orifices were seen on its sur- 
fiice. It waa evidently an important digestive chamber, A thick 
septum, pierced by an oriEce in the centre, large enough to 
admit a quill, was situated at its right extremity. It re- 
sembled the septum at the intestinal end of the 4th compart- 

' If the part of the left end of the sigmoid Btomoeh ol the poipoise. vhioh 
(oimi a col-de-sso below the opening into the 3rd compartment, were cnt off from 
the rest of the sigmoid itomach bj a septum, haring an oiifioe in its centre, it 
wonld represent the 4tb compartment of tfae pilot whale. 
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ment of the porpoise s stomach, and had the appearance of a 
pyloric valve. Through this orifice the 5th compartment com- 
municated with a dilatation (6), as to the nature of which it ia 
not easy to decide. In its general form it was not unlike that 
dilated portion of the alimentary canal in the porpoise, which 
John Hunter described as a 5th stomach, but which Professor 
Owen, on account of the conjoined biliary and pancreatic ducts 
opening into it, has more correctly regarded as the dilated com- 
mencement of the duodenum in that animal. In the pilot 
whale, however, the hepatico-pancreatic duct did not open into 
the dilatation, but on the summit of a papilla situated in the 
cylindrical tube of the duodenum. At the line of junction of 
this dilatation with the cylindrical part of the gut the canal 
was bent at a very decided angle, and a fold of mucous mem- 
brane projected for some distance across, so as materially to 
diminish the size of the passage. The mucous lining of this 
dilatation was almost smooth. Attempts have occasionally been 
made to show that the number of subdivisions of the stomach 
is uniform in the various genera of the cetacea. Meckel 
(Vergleich Anab. Vol. rv. p. 625) is of opinion that only three 
subdivisions exist, whilst the author of the article Cetacea in 
the Cydopcedia of Anatomy and Fhysiclogy considers it pro* 
bable that five is the typical number of compaitments. From 
the comparison which I have instituted between the stomachs 
of the poirpoise and pilot whale, I do not think we are in a 
position to lay down any such general proposition ; for, leaving 
out of consideration the dilatation marked 6 in the drawing, 
fig. 2, as to the nature of which there is room for a difference 
of opinion, we find that there are five distinct compartments in 
the stomach of globio-cephalus, whilst only four can be recog- 
nized in the porpoise, the compartment, marked 4 in the former, 
not being differentiated in the stomach of the latter. 

In the cylindrical duodenum the valvulse conniventes, some- 
what faintly marked at firsts gradually increased in size and 
number, and 2f inches beyond the projecting fold of mucous 
membrane, which marked the commencement of this part of 
the gut, the conjoined pancreatico-hepatic duct opened by a 
single orifice at the summit of a papilla This duct after 
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leaving the pancreas joined the wall of the dilatation beyond 
the 5th stomachy and became so closely blended with it, that 
they were invested by the same serous membrane. It acquired 
also a very powerful muscular coat^ and continued in intimate 
connection with the duodenum, its position being marlced by 
a slight ridge on the surface, and then passed very obliquely 
through the duodenal wall to open on the summit of the 
papilla aheady described. 

KiDNST. — ^Each kidney was 7 inches long and, as in the 
porpoise, was subdivided into a large number of smaU pyramidal 
lobes, to the apex of each of which the lobular branches of the 
renal vessels and the calyx were attached. The calyces from 
the different lobules united to form an elongated tubular ureter, 
which, without dilating into a pelvis, left the kidney close to its 
posterior end. The renal vessels, on the other hand, lying close 
together, entered the kidney near its anterior extremity. The 
cortical substance of each lobe was very vascular, and contained 
numerous Malpighian tufts and convoluted uriniferous tubules. 
The pyramidal substance was almost non- vascular, and in the 
injected kidney its white appearance presented a striking con* 
trast to the red cortex. It was not possible to inject the tubuli 
uriniferi from the ureter, the elongated form of the papilla on 
which they open and the small size of their orifices interfering 
with the admission of the injection. 

The Bladder was almost cylindrical in form and remark- 
ably small for so large an animal. It ended in a funnel-shaped 
urethiu, which lay for 4 inches in close contact with the inferior 
wall of the vagina. The ureters opened into the bladder, close 
to the urethral orifice, and from their position, as well as the 
small size of the bladder, it is probable that but a small quan- 
tity of urine could collect in that organ prior to its excretion. 

The Yaqina, 6 inches long, was comparatively smooth in- 
ternally close to its orifice, but its mucous membrane gradually 
became rugose, and at its deeper end was thrown into strong 
transverse folds, between which a quantity of thick mucus 
was collected. The cervix uteri, 1 inch long, opened by a 
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narrow orifice, the lips of which were liable to be confounded 
with the upper transverse mucous fold of the vagina. Into the 
summit of the cervix the mouths of the two uterine comua 
opened. 

The Thyroid Qiand. — As considerable diflference of opinion 
existed amongst anatomists regarding the presence of a thyroid 
gland in the cetacea, I undertook some years ago an inquiry 
into the subject, and examined and described the gland in the 
Porpoise {Trans. Boy, Soc, Edinb. 1860). In the pilot whale 
also this gland was found situated on the inferior aspect of the 
cricoid cartilage, and extending forwards and upwards towards 
the sides of the thyroid cartilage. The l^inphatic glands of 
the neck, more especially on the left side, werQ well developed. 

Spleen. — Only 4^ inches long, consisted of one principal 
mass, with five more or less perfectly separated lobes, which 
varied in size from a fig to a kidney-bean. 

Lacteal Vessels and Mesenteric Glands. — When the 
abdominal cavity was opened, and the intestines spread out, the 
lacteal vessels, distended with chyle, could be seen traversing 
the mesentery from its intestinal towards its vertebral border, 
some lying along with, others between, the branches of the 
mesenteric artery and vein. By the union of two, three, or 
more of the smaller lacteals larger vessels were formed, which 
sparingly anastomosed with each other through lateral commu- 
nications. At the root of the mesentery many lymphatic glands 
were situated, one of which, especially large, was 2f inches long. 
To these glands the lacteals converged in laige numbers, and 
though many entered their interior, yet a very considerable 
number ramified on the outer surface of the glands, and covered 
them so closely that the gland substance was almost entirely 
concealed. It is quite possible that the lacteals which invested 
one gland might, in their onward course, enter the interior of 
another somewhat nearer the spine. When the glands were 
bisected the surface of section presented a creamy aspect, 
doubtless from the quantity of chyle which they contained. In 
the Philosophicql Tra/nsactions for 1796 Mr Abemethy de- 
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scribes, in a male bakena» the lymphatic glands as hollowed out 
internally into bags, with which a number of the lacteal vessels 
communicated ; but the glands of the pilot whale presented no 
cavities in their interior, and, even after a stream of water had 
been directed on the surface of the section for some minutes, so 
as to wash away the chyle, the only openings which could be ' 
seen were the mouths of divided vessels. An injecting pipe was 
passed by my assistant Mr Stirling into several of the larger 
lacteals proceeding to one of the glands, and a carmine and 
gelatine injection forced along it, many of the lacteals on the 
surface of the gland were filled, and a portion also passed into 
its interior. On section patches of red injection were seen, 
which at first sight might have been regarded as lying in cavi- 
ties; but careful examination showed that the appearance was 
due to extravasation of the coloured injection amidst the tex- 
tures of the gland. The bag-like cavities, described by 
Mr Abemethy, may have been and probably were artificially 
produced in his preparations by the breaking down of the gland 
structure in the act of injecting. The death of this animal, at 
a time when absorption was actively going on, and the lacteals 
filled with chyle, has enabled me to show, even more conclusively 
than was done by Dr Knox in his experiments*, that in the 
cetacea, as in other mammals, the chyle is conveyed to the 
blood by a special system of vessels, which in their course 
become connected with the glands situated at the root of the 
mesentery. The intestinal mucous membrane presented nume- 
rous transverse valvulse conniventes. Its free surface to the 
naked eye seemed perfectly smooth, as if destitute of villi. 
When an inverted portion of the gut was held up to the light, 
and examined by a simple lens, a slightly flocculent appearance 
was recognised; and when these flocculi were looked at with 
higher powers they werefound to be elongated narrow processes, 
connected by their bases with the narrow bands of mucous mem- 
brane which separated the circular, or oval, mouths of the large 
Ideberktihnian glands from each other. These processes were 
by no means scattered over the whole surface of the membrane, 
and the duodenal portion seemed to be without them. This 

* Edinburgh Medical and Surgical Journal p- 28. 1824. 
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part of the gat indeed, with the numerous, closely-set mouths 
of its Ideberkiihtiian glands, resembled in its appearance much 
more the mucous membrane of the large intestine in an ordi- 
naiy mammal, than that of the smalL From their comparatively 
scanty numbers, their irregular distribution, and attenuated 
aspect, these processes did not seem to be structures of primary 
importance; and evidently played but a small part, if any, in 
the absorption of the chyle. A rich net-work of fine chyle- 
filled lacfceals coiild be readily seen immediately beneath the 
free surface of the membrane. In connection with the distri- 
bution of the lymphatic glands it may be noted that a large 
cluster lay close to the lower end of the rectum, 

Cebtical V£RTEBa£. — It was possible in this young animal 
to trace the order of ossification of the stunted cervical vertebrae 
with each other. The ventral part of the ring of the atlas was 
blended with the corresponding portion of the 2nd vertebra, 
and sent backwards a median process below the bodies of the 
3rd uid 4th, vertebne. The lateral portions and transverse 
processes of these bones were separated by cartilage, and the 
tips of the transverse processes were still cartilaginous. Owing 

Fig. 8. 
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to the shallowness of the anterior aiticnlar surface of the atlas, 
the anterior surface of the body of the axis was in part also 
encrusted with artknilar cartilage, came into relation with the 
occipital condyles^ and assisted in the formation of the cranio- 
▼ertebral joint. In and immediately on each side of the middle 
fine the anterior surface of the atlas was non-articular, wad 
continuous by ossific union with a similar non-articular portion 
of the axis, and corresponded to the interval between the occi- 
pital condyles. The bodies of the 3rd, 4th, and 5th vertebrae 
were ossified with each other and with the 2nd, but it was 
possible to see in a longitudinal section through the bodies, by 
a difference in the texture of the bone, where the original line 
of demarcation between the bodies had been, and a narrow ring 
of unossified fibro-cartilage marked externally the position of 
the inter-^urticular disL The bodies of the 6th and 7th ver* 
tebrsB had complete fibro-cartilaginous disks between each other 
and the vertebrsB above and below. The spines and laminae of 
the 1st and 2nd were blended with the left but not with the 
right lamina of the 8rd vertebra. The spines of the 4th, 5th, 
and 6th vertebrae were ossified into one mass, but the 7th was 
firee in its entire extent. The transverse processes had no 
foramina at their roots. 

The description of the Brain will form the subject of a 
future communication. 



ON THE MORPHOLOGY OF THE ARTHROPODA. 
By Anton Dohrn, Dr Phil. Jena, 

Read before the British Association, September 5ih, 1867. 

These investigations on the Morphology of the Arthropoda 
were made some weeks ago at Millport, on the Firth of Clyde. 

It is well known to zoologists, that the first who worked out 
the development of the Crustacea was the late celebrated Rathke, 
who gave an account of the embryology of Astacus fluviatilis. 
At that time also Von Baer propounded the history of develop- 
ment of the vertebrate animals: and as it was the endeavour of 
that period to find out the connexion and the relations between 
the vertebrate and the invertebrate kingdoms, both were work- 
ing out the analogies and homologies of the arthropodous and 
the vertebrate embryology. 

These principles were objected to by Professor Weismanu 
at Freiburg. He stated, in his excellent work on the ** De- 
velopment of the Diptera," that the types of development in 
the insects — and therefore probably in the whole arthropodous 
class — and in the vertebrata were as different as possible, that 
there were no homologies at all to be found, and that the en- 
deavours of Zaddach in his " Development of the Phryganidae" 
to work out the theories of Von Baer and Rathke were fruit- 
less and wrong. It was he who stated at first the presence 
of, what he called a faltenblatt, a membrane of the embryo, 
which appears before any other process after the formation of 
the primitive streak {keimstreif). It is necessary for my pur- 
pose, that I should give an account of the manner in which this 
membrane, called faltenblatt, is formed. The keimstreif sur- 
rounds the vitellus. At both ends of it a thin layer of cells 
begins to grow out, which finally encloses the whole em^ 
bryo, or rather the keimstreif, by a membrane, in which struc- 
ture is hardly to be seen, because it is so close to the primitive 
streak that only the outlines of the margins can be distin- 
guished. The beginning of the formation of this membrane is 
at the back of the embryo ; on the opposite side the mem- 
brane soon splits, and the extremities grow out. 
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la tbe most renuufkable book, "Ffir Darwin," the well- 
known zoologist in South Brazil, Fritz Miiller, made a brilliant 
application of Darwinian principles to the embryology of the 
Crustacea ; and stated that the Naupliua, the so-called larva of 
copepoda and cirripedia, was also the first larval state of a deca- 
podous crustacean, of a Peneus ; that this Peneua-N'auplita then 
dianged into a Zoea, the Zoea into something like a Mysis, and 
that after these stages it becomes a Peneus, He was of the 
opinion that all Crustacea were the offiipring of nauplius, and I 
think he proved it or at least made it very probable. 

For the embryology of the edriophthalmous Crustacea he 
stated, that there was a third membrane, besides the chorion 
and the inner egg-skin, surrounding the body and being fastened 
on the back to the vitellus. He called this membrane ''larval- 
membrane," and expressed the opinion, that it was wrong to call 
the heap of ceUs, which connect, in all amphipoda and in some 
isopoda, the larval-membrane with the back of the embryo, 
micropyle-apparatus, as it was called by Professor Meissner and 
La Yalette de St George. This larval-membrane he identified 
with the nauplius, and considered it to be the last remains of the 
earliest state of the edriophthalma. 

Last year I published a paper on the embryology of Asd- 
Itttf aquatietis^, in which I described the larval-membrane and, 
like Mllller, declared it to be the naupKus-membrane. I did 
not find, perhaps I overlooked, the so-called micropyle-appara- 
tus, but I found two organs or appendages developed before 
all other organs on the sides of the embiyo, the so-called trefoil- 
like processes {blctUformigen anhaenge) of Rathke. I don't 
consider those appendages to have any function, but, like the 
larval-membrane and the micropyle-apparatus, to be the re- 
mains of the lost earlier stages of their genealogical deve- 
lopment. 

The structure of both the micropyle-apparatus and the 
trefoU-Uke processes was uniform--long outgrowing cells sur- 
it>unding cavities, and giving origin to cuticular membranes. 

In the same year I examined the embryology of the Phry- 
ganidse, and discovered at the same time with Professor Weis- 

1 ZeiUehriJtf. w%9$«mehafi. ZoohffU, Bd. xm. Heft. 2. 
TOL. II. 6 
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mann and the Russian zoologist Elias Mecznikow, a ihixd mem- 
brane round the embiyo, consisting of large distinct cells. The 
membrane was connected with the back of the embiyo and, 
splitting as soon as the embryo, grew and became too large for 
the space within the membrane. I published a little paper on 
the subject in the Medizinisckes CeniralblaU of Berlin, and 
indicated that this membrane in the Phryganidss and the larval* 
membrane in Asellus might be true homologous formations. I 
had the pleasure of finding that Professor Weismann in a letter 
to me expressed the same opinion. 

In opposition to this view Mecznikow in his elaborate work 
" Embryologische ^tudien an Insecten" contended, that there 
was no homology &t all between the membranes in insect 
and in crustacean embiyos. He rather preferred to advocate 
the old opinions of Zaddach, Bathke, and Yon Baer, of the sup- 
posed homologies between arthropoda and vertebrata^ and not 
only compared the third embryonic membrane in insects with 
the amnion of vertebrata, but named it Apanion Insectorum. 

Ajs a means to elucidate still further the subject, I undertook 
further investigations, and compared the embiyology of almost 
all genera and species of edriophthalma I could get in the Baltic 
at Kiel, and in the St Qeoiige's Channel at MUlport I studied 
the development of Pakemon, Crangon, lithodes, Portunus, and 
at last added most special researches on Mysis and Cuma. 

I am happy to say, that Cuma has furnished me with the 
material, which seems to justify me in bringing put a new 
theory on the morphology and the homologies in the whole 
class of Arthropoda. Though in this brief communication I 
cannot enter into all the arguments which might be advanced 
in support of my theory, I hope shortly to publish a more exten- 
sive accoimt of my investigations. 

The most remarkable fact in the anatomy of Cuma is the 
manner in which the respiratory apparatus is shaped. There is 
10 the cavity between the body and the carapace a laige and 
complicated instrument, called by my predecessors branchia ; it 
Lb described, though not quite correctly, in Henry Qoodsii's 
paper' on the matter. But it is not a branchia in the true sense, 

1 EdM. New PML JawmtU, Jmniu^^ 1848. 
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and IB only used to excite a carrent of water, which enters 
behind and goes out near the top of the head in a most striking 
way. The whole apparatus is fastened to the third maxilla and 
moved by its movements up and down. If it is elevated, twenty 
laminsB on the upper side push out the water through the long 
cluumel to the top of the head ; the orifice there being formed 
by a most remarkable little joint eonnected with the whole 
instrument. If it is depressed the laminse give way to the 
water and the little joint shuts the orifice, so that no water 
could go out behind, or come in in the opposite direction. 

The blood goes out of the heart by an aorta and by two large 
blood-vessels on the sides. After several bifurcations, and the 
giving off to the abdomen of a great vessel, these blood-vesseb 
enter the carapace, which is constructed of two walls, eonnected 
one with the other by a great number of little links, which are 
the hardened processes of the cells ef both walls. Round the 
margin there is a broad channel opening into the pe.ricardial 
sinus. The blood-vessels bifurcate many times before they lose 
their walls and allow Ihe blood to pass into the q[)aoe between 
the two walls of the carapaee. Here the Uood-corpuscles inter- 
diange the caibonic-acid with the oxygen, enter afterwards the 
marginal channel, and are brought back by the pumping move* 
ment of the heart to .the pericardial sinus. 

The complex form of respiratory apparatus just described in 
Cuma is to be regarded as a high degree of elaboration of the 
simple' and fundamental form met with in Zoea. 

But as Cuma has in all parts a great affinity with the 
isopoda, as is proved by the embryology, which I have made 
out, I now obtained an explanation both of the micropyle- 
apparatus and of the trefoil-like appendages in Asellus. The 
micropyle-apparatusin the backo/Ouma and the Edriophthalma 
18 nothing but the remains of the dorsal spine of Zoea, or rather , 
as I have reason to believe, of the larval form of the Cirripedes, 
which I call Arohizoea, being of the opinion that it is from this 
larval form ZoSa has taken its origin. 

The second conclusion is : th^ larvalrmemhrane of Edrioph* 
thalma a/nd Cuma is nothing but the last remains of the carapace 
of Nauplius, I mean the nauplius of the cirripeds, which differs 

6—2 
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from the nauplius of copepodaby possessing already the dorsal 
spine on the back of the body ^d a fork on the underside. I 
Airther will distinctively apply to this shape of nauplius the 
name of Nauplius; and to the copepod-nauplius, as being the 
more simple, the name of ArchinaupUus, 

The third conclusion is : the trefoHrlUce appendages o/Aeellus 
are the last remains of the Zoea state, representing the earor 
pace, the spines on the sides of the carapace and the respiraiory 
apparatus of the Zoea, 

After these results I had to apply the inductive method to 
get further advances in regard io the other classes of the Ar- 
thropoda It is known, that the so-called micropyle-apparatus 
is to be found in the embryo of Scorpio, of Ixodes, of Penta- 
stomum, and of almost all Araneidse. Hiat is one of the indnbit" 
able signs, that these a/nimals originate from the Archizo^ 

The excellent work of Newport on the development of 
Myriapods furnishes me with the material to state quite the 
same of this class of Arthropoda. 

It is further known and especially stated by Mecznikow, 
that in the embryo of Scorpio we meet with the so-called 
'' amnion/' and that this amnion consists of two walls connected 
one to the other by small cellular processes. Mecznikow tells 
us, that the outer wall was an epithelium and the inner a 
muscular membrane, which is an error, for the whole amnion is 
nothing but the carapace of Zoea^ which always consists of two 
walls connected by small processes for the purpose of respi- 
ration. 

And further, since the " anmion" of scorpio consists of the 
same cells as the amnion in insects, we are forced to apply the 
same character to that and to take it for the remains of the 
Zo^-carapace. We are the more authorised to do so, because I 
found out after lengthened enquiry, that even the larval-mem- 
brane in Edriophth^ma is not quite destitute of cells, or a m^^ 
cuticular formation, as it was considered to be, but that in the 
Oniscidse and in Idothea cells are visible, which in the other 
species are soon lost. The " amnion" in insects and the larval- 
membrane in Crustacea are both fastened to the back of the 
embryo, and if the heap of cells, now known as the remains of 
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the dorsal spine of Archizoea be compared with the relics of 'the 
amnion in the back of the Fhryganea-embiyo and of almost all 
other insect^^mbryos, their identity will be recognised. 

If this be the case, and I hope I have given some proof of it, 
and will give moch more in my longer paper, the homologies of 
all parts of the insects, spiders, myriapods and cmstacea, may 
be decided. Where then are the homologous parts of the two 
pairs of antennie of the cmstacea, since in insects we only meet 
with one pair of antennae 7 

In considering this question, it is well to examine along with 
these two pairs of extremities in the crustacean the next pair, 
the mandibles, because these three are developing at first in the 
<TU8taoean embryos and in a peculiar manner quite different 
from the next two pairs ; and these next two pairs are different 
in their development from the following pairs. The difference 
is this. The first three are growing* from the back of the 
embryo, the next two to the ventral side; the first three diverge, 
the second two conveige. The first three pairs are homologotts 
to the three pairs of the extremities of Nauplius. In the embryo 
of insects the first three pairs of extremities are formed exactly 
in the same manner as in the cmstacea ; a fact, that is already 
stated by Professor Zaddach in the Phryganidse. But into 
which parts in the full-grown larva of Phryganea do these three 
pairs develope ? It is usually thought into the antenna, the 
mandibles and the maxillsa. But this is not the case, for the 
first pair become the mandibles, the second pair the maxillae, 
the third pair, in connexion with another formation, which cor- 
responds to a similar formation in the cmstacea, the under-lip. 

But where are the antennae ? In a very early stage of the 
Cuma-embryo a small and almost imperceptible line above the 
insertion of the second and third pair of maxillae may be found. 
This line bends upward at both comers and forms a little plate, 
which after some time grows on towards the head, so that its 
under-comer on the side of the antennae is prolonged, and a 
small appendage comes out of its under-side and grows on to 
the ventral side. The plate grows further and further, turns 
round till it reaches the top of the head and the appendage 
follows this direction. The plate developes into the carapace, 



86 BB DOHRN, ON THE MOHPHOLOGY OF THE ABTHROPODA. 

and its appendage into the already described hranchdairoppa- 
ratvs. 

The way in which the antenDse of insects develope is the follow- 
ing. On the sides of the head a part of the so-called faltenblatt, 
already mentioned as a first formation in the embryo of insects, 
remains. On the under-corner of this part, which forms a plate, 
a little appendage is to be seen, which grows in the direction 
towards the ventml side. During the further development of 
the embryo this plate changes its position, and in the same 
period^ when the forehead with the upper-lip — a mere promi- 
nence in all Arthropoda — is bepit backwards, the plates are grow- 
ing on forwards and ultimately the outgrowing appendages are 
situated beyond the mandibles. If we now remember that the 
fsJtenblatt is homologous to the inner wall of the Zo^carapaee, 
and therefore to the inner wall of the Cuma-carapace, the jJate 
in Cuma and Phryganea are identical ; in the first it becomes the 
carapace, in tiie second the head*plate (Scheitei, or Kopf-platte of 
the German embryohgists). The appendage m Ooma becomes 
the top of the branchial apparatus, in Phryganea tiie antennae 

These observations will I think cause the study of the 
Morphology of the Arthropoda to enter on a new direction. It 
is by the application of those principles which science owes to 
Darwin, that difficulties may be overcome which have been in 
in our way for more than half a century, since Savigny at first 
undertook in vain to point out the homologies of the segments 
and extremities of insects, spiders, myriapods, ond Crustacea^ in 
which fruitless though very arduous exertions he was followed 
by almost all the leading zoologists down to this day^ 
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You liaye already witnessed the fact, that when a oontinu- 
cos galvanic current of equable strength is passed along a motor 
nenret, contraction of the muscles supplied by the nerve takes 
place only when the current begins or when it ends, and that 
during the passage of the current the muscles remain at rest 
From this fiict you might suppose that the nerve is unaffected 
during the transmission of the current, but it is not so; the 
current all the while it traverses the nerve induces in it a pe- 
culiar state, termed the electrotonic state or simply electrotonus. 

This state of the nerve is characterised by a variation, Ist, 
in the degree of its excitability, 2nd, in the rate at which the 
nervous influence is transmitted by it, and Srd, in its electro- 
motive power. In £»ct, in the state of electrotonus, the whole 
physiology of the nerve is altered, and the extent of the altera- 
tion is directly proportionate to the strength of the continuous 
current employed. 

These changes I hope to demonstrate to you in motor 
nerves: it is probable that precisely the same variations cha- 
racterise the electrotonic state in sensory nerves; this indeed 
has been shown to be the case as regards the excitability and 
the electromotive force, but the variation in the rate of sensoiy 
nervous conduction has not yet been demonstrated. 

I propose to show you in the first instance the Elecbrotanie 
variation of the excitability. 

I have here the lower part of a frog^s limb amputated at 
the middle of the thigh. The sciatic nerve has been isolated 
in its whole extent, its attachment to the gastrocnemius only 
being preserved. I fix the femur in a pair of strong brass for* 
ceps supported by a stand. I place the limb in a horizontal 
position with the gastrocnemius uppermost, so that when relax- 
ation follows moderate contraction of the latter, the limb may 
by its own weight recover its former position. 
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I place the nerve (N) on a pair of zinc wires (V^ V^, Fig. 1), 
which are insulated by cork, and supported at a convenient 
height by a stand. I connect the wires with a Pohl's CommU' 
tator^ (Q, and it in turn with a Du Bois Beymond's Key' (K), 

Fig. 1. 




Gasirocnemiiu, M. Sdatio Kerve, N. Commatator, G. Key, K. Baiteiy, B. 
WkeB from oommntator to nerve Y^ V^^, from battery to commutator Y^,, Y^r Y^. 

^ Pohl*8 oommutator oonaista of a dreular piece of mahogany an inch in 
depth and fonr inqheB in diameter. A minate deecription of the instrument 
would be tedious, suffice to say, that the wires from the battery, or induction 
machine, are always connected with I^ and l,r* When the instrument is used to 
reverse the direction of a current, tlie pair of wires in which the cuxrsnt is to be 
reversed are connected to 1,, and I,,,; and the direction of the current is changed 
by simply turning the arched handle H on the upper sur&ce of the instrument 
so that its branches may at one time dip into the mercurial cups near 1„ and I^, 
at another, into those at I^ and 1^^. The instrument may also be used to send a 
emrent at one time through one pair of wires, at another time throu^ another 
pair. For this purpose the oblique wires are removed from the surface of the 
instrument, and one pair of wires are connected with I^ and 1,,,, and another 
with Ifr and I^/* The current will pass through the one pair where the handle 
is connected with the cups at 1,^ and 1,,,, and through the other when it is oon- 
nected with the cups at Ir and Ii^. 
. ' See Appendix A« 
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(with which the electrical ciicuit may be dosed and bn>ken)» 
and a Grove's battery (B), in which about twelve square inches 
of zinc are exposed to the action of the acid (one part of ordi* 
nary sulphuric add to eight parts of water). That you may 
better comprehend these arrangements, I will represent them 
by a diagram* 

\¥h6n the key is closed and the handle (H) of the Commu- 
tator is in the position represented in the diagram, the current 
must pass firom I, to I^, ajong Y^ down the nerve, that is, to- 
wards the musda In that case the negative pole will be the 
wire nearest the musd& But if the handle be turned so that 
its curved branches will no longer be in connection with the 
cups at I,^ and I^,^ but with those at I^ and I^^, the current 
will pass firom I^ to I^ along the oblique wire from I^ to I^^^ 
and thence to the. nerve, so that in this case the wire nearest 
the muscle will be the positive pola 

Now the arrangements for our experiment are completed, 
we have only to close the key, and a continuous galvanic cur- 
rent will flow through the nerve. But how shall we find out 
whether or not any variation, of the excitability is produced 
during its flow? Bear in mind this fundamental fact» that the 
result of irritating a tissue, will depend, Ist, on the nature and 
strength of the irritant, and 2nd, upon the irritability or excita- 
bility of the tissue. For example, if I give my finger a slight 
prick, I produce slight pain; if I give it a severe prick, the 
pain is intense; but if I freesse my finger, and then prick it^ no 
pain results, not because the irritant has been afiected by the 
cold, but because the irritability has been suspended. A con- 
venient irritant for the nerve in this, experiment is a saturated 
solution of common salt, as recommended by Eckbard* I ap- 
ply a drop of it to. the nerve (at a) between the muscle and the 
nearest wire, about a quarter of an inch distant from the wire, 
so that the influence of a current passing along the wire may 
extend to the spot where the drop of salt is placed. We wait 
until slight tetanus of the musdes results from the action of 
the salt upon the nerve, and then remove the superfluous drop 
with blotting-paper in order that the tetanus may not become 
too marked. Now close the key. You observe that the tetanus 
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is instantly increased. Pay no attention to the wdien increase^ 
for you know that a nerve is irritated at the moment of closing 
or opening a constant current, but observe that the increase of 
the tetanus continues during the passage of the current. Now 
by means of the Commutator reverse the direction of the cur- 
rent in the nerve. Tou see the tetanus is dinunished> and 
continues to be less marked than it was before the current 'was 
sent through the nerve at all. Now open the key. (You 
thereby stop the cnrreiit.) Notice, .the tetanus becomes very 
nearly what it was before the current was sent through the 
nerve. If you examine the armiigements you will see that 
when the tetanus was in the first instance increased, the wire 
nearest the irritated spot must have been the negative pole^ 
and that when the direction of the current was reversed, this 
wire must have constituted the positive pole. But it does not 
necessarily follow, that because the tetanus was more marked 
when the negative pole was nearest the irritated spot than it 
was when the positive pole was in that position that therefore 
the influence of the + pole is the revetse of that of the — pole, 
for it may have been that the nerve was becoming eichausted 
by continued passage of the current, and that in consequence 
of this the tetanus was diminished. To meet this objection, 
we repeat the experiment in an inverse order. We will bring 
the irritated spot first under the influence of the + and then 
finder that of the — pola >Tou see the phenomena are the 
same, though their order is changed. When the irritated spot 
is brought under the influence of the + electrode, the tetanus of 
the muscle is diminished, whereas under the influence of the 
— electrode it is increased. We certainly cannot explain these 
two £Acts by supposing that the current alters the irritant; for 
the same results are obtained when a mechanical irritant is 
used, so that we are compelled to believe that they are due to 
a variation of the excitability of the nerve, that while the 
--electrode increases the excitability, and thereby augments the 
effect of the initant, the + electrode lowers the excitability, and 
thereby diminishes its effects You observed that the salt was 
placed on the nerve at a littie distance fix>m the wire along 
which the electricity passed, and moreover on a portion of 
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nerve wUch did not form a part of the eleetrical drcoit ; so 
that we have proved that the electrodes or poles influence the 
parts of the nerve which do not lie between them; in other 
wordsy the eztrapolar as distingoitthed from the intrapolar 
portion. 

It would require a great number of experiments to ascer- 
tain the distance to which a current of any strength extends 
along the extrapolar portion of the nerve, and it would take 
too much time to demonstrate the variation of exdtabilitj in 
the intrapolar portion of the nerve; I must therefore simply 
teU you what has been ascertained by Prof« Pfliiger^ of Bonn. 
The &cts which I have shown you, however, were discovered by 
Fn>£ Eckhaid' of Giessen. 

Ffluger found that the distance to which the influence of 
the constant current extends along the extaipolar portion of 
the nerve^ and the degree to which the excitability is raised or 
lowered, are in direct proportion to the strength of the current 
employed. 

We may indicate the variations of excitability by curved 
lines, drawn above the nerve in the diagram when the excita- 
bility ia increased, and drawn hdow the nerve when the excita- 
bility is diminished. I will draw three lines (0^0,0,, Fig. 1) 
above the extrapolar portion of the nerve near the negative 
pole, and three below the nerve in the positive extrapolar por- 
tion. The three lines indicate three d^rees of the excitability. 
O, produced by a weak current, O, by a strong current, and 
O, by a current of medium strength. The lines are farthest 
separated from the nerve at the respective poles, because there 
the polar influence is most marked, becoming less and less as 
- the distance from the pole increases. While this is true of the 
extrapolar portion of the nerve a somewhat different stoijr must 
be told of the intrapolar portion. With a current of medium 
strength this part of the nerve is divided equally between the 
two poles, the half on the side of the negative pole having its 
excitability raised while the other half has it lowered. The 
one pole seems to neutralize the influence of the other, so that 

> Pfliiger, ViiJtenmhmgeti Uber die PhyioiogU der Bleetrotomu. BerUn, 1S59. 
* B«Ui«d, BeUrdife smr AnaiUmie mid Ph^tiOogie. Htfi i. 1S65. 
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at a point eqaidistant from the two the excitability is un- 
changed, and this point is in consequence termed the neutnd 
point, or point of indifference (p). When a weak current is 
used the neutral point approaches the -f- pole, while wiA a 
strong current it approaches the — pole. In other words, in 
a weak current the — pole rules over a wider territory than the 
+ pole, whereas in a strong current the -f pole prevails. 

The shifting of this neutral point is really a most curious 
fact, which has received no explanation. 

You see then that the influence of the + pole^ or anode, is 
opposed to that of the — pole, or cathode; the condition produced 
by the anode is therefore termed ^electrotonus, while that pro- 
duced by the cathode is termed Catbelectrotonus, these form, 
as it were, the two halves of electrotonus. 

We have shown by this experiment that the influence of 
the — pole is that of a latent sHmtdant, it increases the excita- 
bility; whereas the + pole is a sedative, it lowers the excitability. 
And I think this shows us that when we employ a continuous 
galvanic current with a view to remedy diseased conditions of 
the nervous system, we ought to subject hyperaesthetic portions 
as much as possible to the influence of the + pole and anaesthetic 
portions to that of the — pole. I will however discuss this 
more fully on a future day. 

We shall now perform another experiment, in order to see 
what is the EUctrotomo va/riatUm of the rate of nervous conduo^ 
tion; that is, of the rate at which the nervous influence is 
transmitted by the nerve trunk. Already this interesting sub- 
ject has been investigated by Professor von Bezold of Jena. 
I will tell you, however, what his conclusions are when we have 
performed our experiment 

I take for granted that you remember the manner in which, 
by means of Helmholtz and Du Bois Beymond's myograph, we 
calculated the rate at which the nervous influence travels in 
the sciatic nerve of a frog\ We will repeat that experiment^ 
with this novel feature however, that we will make arrange- 
ments similar to those employed by us in the experiment you 

^ See Appendix B. The leader is re<g[ae6ted to read the deecnptioB of tiie 
instnunent and experiment in the i4>pendix era he proeeed with the above. 
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have jtut seen, for jMssmg a constant current throa^h a portion 
ol the nerve. A diagram will enable jou to onderstand the 
experiment (Fig. 2), Sciatic nerve of frog (n), gastrocnemius 
(m), wires for continuous current t connected with the same 
arrangements as in the previous experiment (Fig. 1). Two 
pairB of wires (It a^d Hi) with which to irritate the nerve by 
an induction shock, at one time close to the muscle, at another 
close to the pole of Uie constant current which is nearest the 
muscle, our object being in this, as in the former experiment on 
this subject (aoe Appendix B), to ascertain the time taken by 



the nervous influence to pass from the part of the nerve on the 
wires at 11 to that on the wires at ill. 

Ailer the experiment which you have just witnessed you 
will readily understand that when a constant current is passed 
from 1' to 1" — 1" being in that case the negative pole — that 
a porticm, if not all, the nerve lying between 1" and the 
muscle will be tfaroira into the Cathelectrotonic state; while, if 
the constant current be reversed, 1" will become the positive 
pole, and the tract of nerve just mentioned will be thrown into 
the Anelectrotonic state. We will again employ a single Grove's 
cell as the source of the constant current. 

I dissect out a perfectly &eah sciatic nerve with its gastroc- 
nemius, and connect it with the machine. 

Before passing the coustant current through the wires I we 
make two tracings on the blackened cylinder, by irritating the 
nerve at ill and at 11, from which we can afterwards calculate 
the normal rate of conduction in this neroe. 

That being effected I now elevate the stilette connected with 
the moscle, in order that the next tracings may be made 
upon a higher part of the cylinder, and may therefore not 
interfere with those which we have just obtuned. 
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Now, we send the constant current through the nerve at 
I, 80 that 1" may be the negative pole, and within a minute 
after the closure of the constant current, obtaio another pair 
of bracings by irritating the nerve atH and lit. We open the 
constant current and allow the nerve to rest for a minute. 
I again alter the poeition of the stiletto, 90 that another pair 
of tracings may be made on a new part of the t^linder. 

Lastly, we again pass the constant current between 1' and 
1", making however 1" the + pole in tlus instance. 

We get another pair of traciogs, and now we will print the 
tracings on a sheet of moistened gelatine. 

Fig. 8. 



The horizontal lines /, //, ///, are produced by the contact 
of the stilette with the smoked cylinder during its revolution 
while the muscle is at rest; whereas the curved lines are due 
to the contractions of the muscle : the first curve (o) in each 
pair being produced by contraction of the muscle following 
irritation of the nerve at Hi (Fig. 2), while the second curve (s) 
in each pMr is due to irritation of the nerve at 11 (Fig. 2). The 
lowest pair of curves is obtained by irritating the nerve in its 
normal state ; the middle pair by irritating the nerve in its cath- 
electrotonic state ; while the highest pair was obtained from the 
nerve in its anelectrotonie state. The distanoe between and a in 
each pur indicates the time taken by the nervous influence to 
pass from the part of the nerve at H (Fig. 2) to that at til 
(Fig. 2). You see at a gluKse that the distance between o and s 
is much shorter in the middle ptur than in the other two; this 
clearly shows that iu the cathelectrotonic state the nervous 
influence has travelled fester Uian it has done in the normal 



ON EUBCTBOTONUa 95 

state of the nerre: while, on the other hand, the difltaaoe 
hetween o and s in the highest pair is the greatest^ showing 
that in the anelectrotonic state the nervous transmission has 
heen slower than in ihe normal state. Ton see, however, when 
you compBoe the highest and lowest pairs of tracings, that the 
difference in the dist&nce hetween o and s in each is not so great 
as is the difference between the lowest and middle pairs in this 
respect, from which it appears that the — pole, under whose influ- 
ence the middle pair of tracings was obtained, has had a greater 
influence on the rapidity than the + pole, under whose influence 
the highest pair of tradngs was produced. This may perhaps 
be accounted for by the fact that the + p(4e had to act on the 
nerve after previous excitement of the ktter by the negative 
pole; but it may also be explained by supposing that, with 
a current of the strength employed by us, the — pole is more 
influential than the + pole. I have so oft^i obtained a result 
so nearly the same as that of this experiment that I have no 
hesitation in saying that our conclusion must be that in the 
electrotonic state, induced by a constant cunrent of medium 
strength, the negative pcde quickens the rate at which the 
nervous influence is transmitted, while the positive pole slows 
it This conclusion, however, is quite at variance with that at 
which Prof, von Bezold of Jena has arrived. According to 
that physiologist the rapidity of nervous transmission is dimi- 
nished by both the 4* and the — poles of a constant current 
(fiber die Eteahidehe JErregung der Nerven und Mmheln, 1861, 
pp« 109 — 155). I would not presume so decidedly to differ from 
von Bezold's general condusion were I unaUe to account for 
the variance between his results and those of which you have 
just seen a specimen, but the explanation is, I believe, simply 
this, that, while von Bezold used a very strong constant current^ 
we have employed one of medium strength. The current used by 
von Beasold was nearly the whole strength of that divided from 
a battery consisting of aeven Qrove's cells ; whereas our current 
has been derived from only one such cell; and I believe that the 
Grove's cells employed by him and by us are essentially the 
same. Moreover, von Bezold allowed his strong current to act 
on the nerve yor at leaet three mimUea before making the obser- 
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vations, while we have not allowed oar oomparatiyely weak 
current to act longer than one minute before each oboervatioa 
was completed. That this is the explanation I feel convinced, 
because when I take seven Qrove's cells and connect them with 
the myograph and a rheocord, exactly as von Bezold directs, 
and allow the current to act for three mii&ntes ere I make the 
tracings, I get the same result as he obtained, viz. slowing of 
the rate of nervous transmission produced by the — as well as by 
the + pole. But -the effect of such a current on a nerve is so 
severe that its excitability ere long disappears ; indeed I gene- 
rally find that after it has acted for three minutes on a nerve 
the excitability is considerably lowered even in the region of 
the ^ pole, and I believe that in such a case the rate of nervous 
conduction is lowered in the Cathelectrotonic region beoa/uee the 
excitability is lowered. We know that a low temperature lowers 
nervous excitability, and Helmholtz has shown us that it di- 
minishes the rate of nervous conduction, while a high tempera- 
ture has the opposite effect on both; we can now therefore say 
that, like cold, the + pole of a constant current acts as a seda- 
tive to a nerve, diminishing its excitability and the rate of 
conduction, while the — pole of a current of the strength em- 
ployed by us acts as a latent stimulant in increasing the excita- 
bility and the rate of conduction : and I believe that it will be 
found to be a law, that whatever increases or diminishes the 
excitability of a nerve has at the same moment a similar effect 
upon the rate of transmission of the nervous influence; and, 
indeed, so &r from looking upon the exdtahUity and the ccm- 
ductabUitif (if I may use such a term, for a nerve is not simply 
a conductor but also a generator of nerve force) as two quite 
different things, as some do, I feel much inclined to think that 
they are essentially the same. 

Our two experiments show us then that the + pole of the 
current we have employed lowers the nervous excitability and 
the rate of its conduction, while the — pole increases the exdtar 
bility and the rate of conduction. 

Our final experiment will be on the Electrctonic variaHon 
of the electromotive power. 

You remember that the other day I demonstrated to you 
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the existence of an electrical curreat in living tnuecle and nerve, 
and I showed yon, that the cnrrant was diminished in both 
when they were irritated and thereby thrown into action, I 
will now show you the variation produced in the nervous cur- 
rent by the electrotonic state. 

I remore the whole length of a fresh sciatic nerve. I mako 
an accurate transverse section near its one extremity, and place 
that transverse section in contact with the plate of moist clay 
(o) (Fig. 4) on the cushion (m) of one of the gi^vanometer 
boughs (see Appendix C). I lay the longitudinal suriiw^ of 
the nerve (n) on the cushion of the other trough, and lastly 
lay the nerve upon a pair of wires / and //, connected with 
the eame arrang^enta as before, G>r generating and directing 
the continuous current. 

Fig. 4. 



Tsrtietl Beotiim ol Do Boii BsymciM'B iinpioTed trongha for the Gftlvaiuaneter. 

m. Coaliioii of blotting paper dipping into a oonceDtrat«d boIuUoq o( sulphate ot 
zinc in the tiongh. o. Plate of moist clay to proteot the tissues from the sotion 
ot the mlphate ol nne. h. Handle to move the troogh. o. Brass pillar tor at- 
tMhing > wire to oomieot the trough with the QalvanometeT. a. Nerve, 

As yet no artificial current has been sent through the nerve 
between / and //, and you nee the slight but distinct deflection 
of the needle of the galvanometer which is produced by the 
electrical current derived from the nerve. Now we subject the 
portion of nerve which is generating that current, viz. that be> 
tween the cushions, to the influence of the + pole of the con- 
tinuous cnrrent, that is, wo make / the + pole ; observe, the 
VOL n. 7 
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galvanometer needle is much farther deflected in the direction 
which the natural or nervous current had caused it to assume. 
Beverse the direction of the artificicU continuous current, so 
that the nerve between the cushions will be brought under the 
influence of the— pole. You see the needle returns to zero, 
indicating thereby the diminution or even abolition of the cur- 
rent developed by the nerve. We repeat this experiment in an 
inverse order, and you see the results are the same. But you 
may say, Are these effects of the continuous artificial current 
not due to passage of a portion of the artificial current along the 
nerve, and through the coil of the galvanometer — strengthening 
when it passes in one direction, and neutralising when it passes 
in the other — ^the influence. of the natural nervous current upon 
the needle! A simple experiment will settle that question. 
I have here a dead nerve. I arrange it on the cushions and 
the wires exactly as I did the living one: of course the needle 
is motionless, because a dead nerve does not generate electrical 
force. We send the continuous current in both directions as 
before — the needle remains motiorde^a; hut a dead nerve con>^ 
ducts electricity just as well as a living one; therefore the 
needle variations which followed the transit of the artificial 
current through the living nerve cannot be ascribed to passage 
of the artificial current round the needle, but must be referred 
to variations of the electromotive power of the nerve produced 
by the electrotonic state; and we may therefore say that while 
the + pole of a continuous current increases, the — pole dimi* 
nishes the electromotive power of a nerva This effect of a 
continuous current on a nerve was discovered by Prof. Du 
Bois Beymond of Berlin; and it was the discovery of this £Act 
which led to that of the others which I have shown you. 

If we now compare the results of our three experiments, 
we have these startling facts brought out. In Anelectratanus 
the excitability and the rate of nervotis conduction are diminished, 
while the electromotive power is increased: whereas^ in CatheleO' 
trotontis, the excitability and the rate of nervims conduction are 
increased, while the electromotive power is diminished: this is, 
I believe, the law of Elect^vtonusm Bemember, however, that 
I have been showing you all along the effects of a constant 
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current of medium strength, and that this law is deduced from 
the effects of such a current. A very strong current when 
passed along a nerve soon kills it, and the final loss of excita- 
bility takes place first at the — pole, where the first action of 
the current is to increase it. It seems as though the — pole, 
by its latent stimulation, made the nerve live faster, while 
the + pole, by its sedative influence, causes the nerve to hus- 
band its strength. 

A crowd of theoretical considerations surrounds this most 
interesting subject. Are the changes which constitute Electro- 
tonuB due to electrolysis of the nerve? Does the -pole in- 
crease the development of nerve force from chemical force, 
while it hinders its conversion into electrical force, and vice 
versa with the + pole? Is increased excitability of a nerve due 
to a higher tension of the nerve force, whereby its dischai-ge is 
rendered more easy? and, inasmuch as increase of the excita- 
bility is accompanied by a diminution of the electromotive 
power, just as positive action of the nerve is, do excitdbilUif 
and excit^m^n^ not stand very closely related as regards the 
development and expenditure of nerve force?. But we have 
already exhausted our time, and must postpone these conside- 
rations until our next demonstration, when I will show you 
the facts on which are based the law of nervous irritation, or 
as Pfliiger termed it, the " law of contraction" — that law governs 
the phenomena produced by the establishment and resolution of 
Electrotonus. 



Appendix. 

if. Key. The best key for closing and opening the circuit in 
electrical experiments is that (Fig. 5) invented by Dii Bois Reymond. 
It consists of a plate of Vulcanite / to which are fixed two brass bars 
// and /// for attaching wires. Fixed to one extremity of bar /// 
is a short brass beam JV with an ivory handle. Suppose the key 

7— a 
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included in tEe eteotiical circnit in 
the maimer indicated in Fig. I; as 
long OS the brass beam / V remains 
in tlie poaitiou iudicat<:d in the 
figure, the cu-cuit ia opeu, for the 
electricity cannot pass from // to 
/// through the insulating vulca- 
nite : but if the raised end of the 
beam be towered so as to bring it 
in contact with the bar // the cir- 
cuit will be closed. The friction of 
the beam /^ against the bar // 
beeps the contiguous surfaces bright 
sod clean, so that the very closure of 
the key removes any film that might 
impede the passage of the cun'ent. 
The screw V ia used for fixing the 
key to a table. 

£, Helmholtz and Du Boifi 
Reymond's Myograph. — This instru- 
ment was invented for the purpose 
df measuring the rate of nervous 
conduction, and to enable ns to study 
muscular contraction'. 

The following is a description of 
the instrument arranged to measure 
the rate of nervous conduction — and Fig. 6. 

also of the experiment, which with 

this instrument can only be performed, with the sciatic nerve aud 
gastrocnemius muscle of a frog. 

The instrument consists of three principal parts. 

I. A brass cylinder, two inches in diameter and about an inch and 
a half in height, turned by clockwork, provided with a dial by which 
the rate of the cylinder's revolution may be ascertained with the 
greatest precisiou. The cylinder's sur&ce is covered with glsss, which 
is smoked before each experiment in order that a tracing may be made 
upon it by the point of a stilette. 2. Arrangements for holding tlie 
muscle and nerve, and for connecting the former with the stilette. 
The femur of a fivg having the gastrocnemius attached to it is fixed 
in a pair of strong brass forceps; and the tendon Achilles is connected 
by hooks with a moveable lever having at Its free extremity the 
stiletto for writing upon the cylinder; when the muade oontraote, 
the lever ia raiaed, aud the stilette produces a tracing concBponding 

' Fottbelatterptupowit ii not BO well adapted, inasmnohu the lever 'to bo 
moved by the contrading mnsole ia bo heavy that the momentom it aeqnirM in 
ite movement destroys the finer vibratiotit prodoeed by the muBole, Uttnfa 
myograph has snpeneded it for this purpose (Journal of AttaUmti/ owt Phgrio- 
logy. No. i). , 
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io the coDiractaon. The muscle and nerve are surroanded by a glads 
case containing wet blotting-paper to keep the tissues moist. 3. 
Arrangements by which the sciatic nerve connected with the muscle 
is irritated at a given point of time. The nerve is irritated by the 
shock of an induction apparatus, produced by suddenly breaking the 
constant current passing from a battery through itis primary coil. 
Two pairs of wires are placed in contact with tiie nerve ; one pair 

(itl Fig. 2) as near the entrance of the nerve (n) into the muscle (m) 

as poflsible, and the other (II) at a part of the nerve, say two inches 
distant from the muscle. The wires are connected with a simple 
contrivance termed a commutator (see note page 88), by means of 
which the shock from an induction machine can be sent through the 
one pair of wires or through the other; the object of the whole 
experiment being to ascertain how long the nerve force takes to 
travel from the part of netre in contact with the one pair of wires 

(tl) to that in contact with the other (ill). The pai-t of the instru- 
ment by which the electrical current is broken, and irritation of the 
nerve thereby produced at a given moment, consists of a round brass 
box. fixed to the axle of the cylinder and rotating with it. The 
box contains a moveable weight, and as it revolves the weight by 
centrifugal force moves outwards, and on reaching a certain point 
suddenly breaks the electric circuit, and thereby induces irritation of 
the nerve and contraction of the muscle. By means of the dial 
upon the clockwork the rate of the cylinder's revolution just when 
the current is broken can be accurately ascertained. By means of 
a spiral spring attached to the weight in the brass box the rapidity 
with which the weight moves outwards may be^ regulated ; we may so 
anange the spring that the weight will i-each the side of the box, and 
break the current when the cylinder is making 10 revolutions or 
15 revolutions in a second, and so on. Fifteen revolutions in a 
second is the most convenient rata The instrument above described 
is Dn Bois Beymond's modification of the original instrument in- 
vented by Helmboltz. The modification consists in the arrange- 
ments for breaking the current at a given time. In Helmholtz's 
instrument this is effected by centrifugal balls, but the arrangement 
adopted by Du Bois Beymond is more compact and works with 
greater precision. The electrical arrangements being made the 
experiment^is begun. 1. The velocity of the cylinder's revolution 
at the moment the current is broken is ascertained : let us suppose 
that it makes exactly 15 revolutions in a second. The circumfe- 
rence of the cylinder being 6 inches, 15 x 6 » 90 inches linear of 
sorface of cylinder, equivalent to a second of time. 2. The cylinder's 
surface is blackened by causing it to revolve rapidly in the smoke of 
a turpentine lamp. 3. The gastrocnemius and sciatic nerve of a 
frog are dissected out, and attached in the manner above indicated} 
4. The commutator is arranged so that the induction shock will 

• • • 

pass through the portion of ner%'e near the muscle (III) : the clock- 
work is set in motion, and is stopped when oontraction of the 
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muscle has taken place. 5. The machiae is arranged exactly as 
before -with this single exception, that the commutator is turned so 
that the induction ^ock will be given to the portion of nerve at two 

• • 

inches distance from the muscle (II). 6. The clockwork is put in 
motion, and the contraction* of the muscle again produced. 7. The 
cylinder is then rolled along a thin sheet of moist gelatine, on which 
a print of its tracings is thereby obtained. 

If the ex})eriment have succeeded well, the print will show three 
tracings (see the lower third of Fig. 3). 1. A horizontal line (/) 
produced by the contact of the stilette with the cylinder during its 
revolution while the muscle is at rest. 2. A curve (o) produced by 
ocmtcaction of muscle when the nerve was irritated near the muscle. 
3. A second curve (s) produced in the same manner when the nerve 
was irritated at a point two inches further from the muscle than the 
first point. The distance between these two curves at their com* 
mencement, that is, at their point of contact with the horizontal 
line — ^must necessarily be equivalent to the time taken by the 

nervous influence to pass from the part of nerve over the wires at II, to 

that over them at III. The two curves are, let us say, Jth of an inch 
apart. What is the value in time of this interval) Ninety inches 
of the cylinder's surface having been found to be equivalent to a 
second, |th of an inch must necessarily equal ^^th part of a second. 
If the nervous influence take ^}^th of a second to travel along 
2 inches of nerve, how long will it take to travel 12 inches? ^th of 
a second. If, then, it take Xth of a second to pass along one foot of 
nerve, it will of course travel at the rate of 90 feet per second. In 
frogs' nerves prepared in the above manner the x%te varies from 75 to 
120 feet per second. The rate depends much upon the temperature 
to which the nerve is exposed, being slackened by low, and quickened 
by high temperatures. If the nerve be allowed to dry a little, the 
rapidity is greatly increlised. The experiment should be made with 
perfectly fcesh and healthy frogs, for when frogs have been kept long 
without food the nerves become so weak that the manipulation 
necessary for the experiment produces such excitement that the 
nervous influence travels with a rapidity too great for measurement 
by means of this instnuoient, 

C. Troughs for the galvanometer. The porcelain troughs with 
the platinum plates and solution of salt, at first used by Du Bois 
Beymond, have for several years been superseded by another of his 
ingenious contrivances, viz., troughs of zinc measuring about 2^ inches 
in any direction (Fig. 4). The inner sur&ces of the two troughs are 
amalgamated, and contain a concentrated solution of sulphate of zinc* 
This arrangement does not give rise to the secondary currents which 
are so distressing when the old apparatus is used. A pad of blotting- 
paper (m) is folded over the side of either trough, dipping on the one 
hand into the saturated solution of zinc, while on the other it 
presents a free edge on which a thin layer of potter's clay (o) previously 
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moistened witb a dilate aolniioii of oommon Bait or Mliva, is kid. 
The muscle or nerve is always laid upon this claj in order thai 
they may not come in contact with the corroding solution of sulphate 
of zinc^ by which the layer of oi^nic matter in immediate 
contact' would be killed. These clay plates serve instead of the 
bladder and albumen in the old arrangement^ and answer the purpose 
&r better than these, inasmuch as they can always be made from the 
dry pulverised clay on very short notice, and form more perfect 
oondactors than the other substances. 

The zinc trough is fixed upon a plate of vulcanite to insulate it 
When small uonpolarisable electrodes are required, e,g, to examine 
the electrical condition of different points of a muscle or for irritating 
nerves when it is important to avoid all secondary currentsi another 
arrangement of Du Bois Reymond*s answers the purpose. It con- 
sists of a little glass tube, open at both ends and supported on a stand ; 
in the tube is placed a thin strip of amalgamated zinc connected out- 
side the tube with an ordinary conducting wire^ the other end of the 
tube is closed with moist potter's earth drawn to a point at its 
Iree extremity ; and the tube is filled with saturated solution of sul- 
phate of zinc. 

A pair of such tubes is always require:), — of course the wires from 
the zinc plates may bo connected with a galvanometer, or with a 
battery. 



ON SOMj: NEW METHODS OF PRESERVING THIN 
SECTIONS OF BRAIN, OR SPINAL-CORD, FOR 
MICROSCOPICAL EXAMINATION. By H. Chablton 
Bastian, M.A. M.D. Loud. 

Fob some time past the method of Lockhart Clarke, for pre^ 
serving and mounting thin sections of hardened brain or spinal- 
cord, has been almost exclusively adopted both in this country 
and on the continent. Preparations mountied by this method, 
after the previous staining "with carmine, are most satisfactory, 
not only on account of the distinctness with which the proper 
structure of the tissue can be made out, but also on account of 
the durability of the specimens, which, being imbedded in balsam, 
seem to undergo no appreciable change in the course of years. 
Though the finished result is thus satisfactory, the time neces- 
sary for its completion is inconveniently long, inasmuch as 
some hours must elapse between the tinting of the section and 
its final mounting in Canada balsam. When engaged in an 
investigation this delay often proves vexatious, and principally 
on this account efforts have been made of late either to 
modify Clarke's method, or to introduce a new one. 

The delay in Lockhart Clarke's method is due to the fact 
of his using turpentine, in order to give the section its proper 
degree of transparency, and the comparative slowness with 
which this is imbibed* The thin section is first immersed in 
alcohol, in order to get rid of any water with which it may bo 
saturated, and then placed in a fiat watch-glass, on a thin stra- 
tum of oil of turpentine, in order that this may be imbibed by 
the section as the spirit evaporates. The longer the time has 
been during which the section has been immersed in alcohol, 
the more rapidly is the turpentine imbibed by it; the two 
processes, however, usually occupy some hours*. 

^ Sehroeder ybjol der Kolk speakB of their extending over hrenty-fonr hoon 
or moro. Aooording to my own experience the two proeesses haTO rarely oooa- 
pied less than five or six hours, e^en with moderately thin Beotions. In his first 
paper (PhU. Tram. 1S51), Lookhart Clarke direoto that the seotion be first mace- 
rated in a mixtnre of aoetic aoid and spirit ** for an honr or two," and then al- 
lowed to remain in pure spirit for abont the same space of time. In alater paper 
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Hindfleisch found that, by the substitution of oil of clovefi 
for oil of turpentine, the section may be made transparent 
in a much shorter time; and quite recently Pro£ Ludwig 
Stieda' of Dorpat has strongly recommended creosote^ a fluid 
first proposed by Eutschin*. By the use of this agent, instead 
of oil of cloves, the section may be rendered transparent in two 
or three minutes. Dr Stieda has also made a number of experi- 
ments with the various essential oils, and finds that they may be 
divided into two groups, the members of one of which resemble 
oil of turpentine, whilst the others, from their greater rapidity 
of action, are like oil of cloves and creosote. In the first 
group are found the oils of orange-peel, juniper, mint, lavender, 
lemon, savine, and others; whilst in the second he places the 
oils of cassia, cinnamon, star-anise, bergamotte, cardamoms, and 
rosemary. None of these are, however, superior to the oil of 
cloves, and creosote is, he thinks, much superior to this last; 
therefore he deems further experiments in this direction un- 
necessary. My objectioDs to the use of creosote in the manner 
advised by Prof. Stieda will be stated presently. 

In the spring of this year, before I was aware of these modi'- 
fications of Clarke's method, I had been making some experi- 
ments myself with the view of bringing about a more speedy 
saturation of the section with turpentine. I first tried the 
agency of heat: afier immersing the section for a quarter of an 
hour in strong spirits of wine I took it out, placed it on a drop 
of turpentine in the centre of the glass slip on which it was to 
be mounted, and then carefully heated the glass by holding it 
over the small flame of a spirit-lamp—never allowing the 
turpentine to boil or the section to become dry, but keeping it 

{PhO. Tram, 1859) he speaks of the seeUoiu remaining only a few minntes in 
the acetic add and spirit, hut says nothing ooncezning the time necessary for the 
remaining stages of the process. Ho has lately told me that the imbibition of 
the tnrpentine may be maoh expedited, eyen after a short immersion in spirit, by 
tapping with the finger the glass containing the section and the tnrpentine. But 
if rapidity of result be desired, I am sore I can endorse what my friend, the 
author, has himself said concerning his method, viz. it *' at first presents some 
difficiilties, and practice is necessary to ensure complete success." 

1 8chidtze'$ Arckivfur Mikro»hopi$che AnaUmie, ii. Heft 4, 1867. 

* Diaaeri InsngonL Kasan 1888. 
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moist by adding a fresh drop of turpentine from time to time. 
In this way, in the i^ourse of six or eight minutes, all the spirit 
was driven off and the section rendered transpar^it by the tur- 
pentine. This was a troublesome process, however, requiring 
the exercise of great caution to prevent the specimen becoming 
diy— and even when it was moist^ if submitted to too high a 
temperature, the specimen on a sudden shrivelled and became 
useless. I therefore tried many other experiments, and at last hit 
upon one which was much more satisfactory. After immersing 
the section in strong spirits of wine for about half-an*hour, I took 
it out, suspended from the edge of a small scalpel; brought its 
free edge in contact with blotting-paper for a moment, in order 
to remove superfluous spirit; and then placed it in a covered 
watch-glass, containing about twenty or thirty drops of pure 
anhydrous sulphuric ether. In .this it was allowed to remain 
about five or six minutes, afterwards removed in the same way 
with a scalpel, exposed to the air for a second or two, and then, 
just as it was becoming dry from the evaporation of the ether, 
placed on a drop of turpentine in the centre of the glass slip, 
when the turpentine was inmiediately imbibed and the section 
rendered transparent Canada balsam was then added, and the 
covering-glass applied This was a great improvement upon the' 
old method, as it rendered the process so much more rapid, and 
the ether did not seem to damage the specimen in the least I 
mounted many specimens in this way, and continued to do so 
till I heard of the advantages of creosote. I then made some 
experiments with this fluid, and also with carbolic add, which 
it so much resembles. I found eveiything true that had been 
said concerning the rapid manner in which sections were 
rendered transparent by creosote, even after a previous immer- 
sion of only a few minutes in spirits of wine* For one or 
two hours specimens so prepared and mounted in Canada 
balsam were satisfactory enough, but in less than twenty-four 
hours I have always found them much spoiled. The sections 
become too uniformly transparent, and hence dim, so as entirely 
to lose all the distinctness of definition characteristic of those 
prepared by Clarke's method, or by my modification of it 
Specimens mounted in this way soon became comparatively 
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worthless, on this acooont I found that Hquid carbolic acid^ 
acted in almost the same mianner as creosote, though it was 
the more preferable fluid of the two, as 'it did not seem to 
make the sections quite so uniformly dim as when creosote 
was employed* 

Hoping that the amount of dimness produced by carboUc 
add might be neutralized by the agency of some other fluid, 
I tried many combinations of successive immersions in various 
fluids, before finally settling upon three methods, which seem 
to me in every way satisfactory both as regards rapidity 
of process^ as well as excellence and permanency of result. 
These three methods are as nearly equal in value as they can 
be, and the specimens prepared in either way seem to me fully 
equal to those prepared by Clarke s method, and they appear, 
also, to be just as durable. Some in my possession have been 
mounted more than three months, and are now quite as dLstinct 
as when the covering-glass was first placed over them. 

The first method, and that which I usually employ, is this : 
the tinted section is placed for four or five minutes in a watch- 
glass with pure spirits of wine, then removed on a scalpel — ^the 
superfluous spirit being got rid of by bringing the dependent 
Sdge of the section in contact with blotting-paper — and after- 
wards placed on a drop of carbolic acid in the centre of a glass- 
slip. In less than two minutes the section is rendered transpa- 
rent; and when this is accomplished (having got rid of any 
excess of carbolic acid) I poar over it three or four drops of 
chloroform, in which the specimen is allowed to remain for two 
minutes. The superfluous chloroform is then poured off, whilst 
one or two drops of a solution of Canada balsam in chloroform 
are dropped over the specimen, and the covering-ghiss is then 
quickly applied. The whole process is therefore simple, and 
extends over ten minutes, even for moderately thick sec- 
tions, instead of several hours. The second method is only 
a variation of the one just detailed; all the steps are the 

^ The white adoalar dystals of this aoid readily liqnefy on exporare to 
air owing to the absorption of aqneous vapour, or the same result may be brought 
abomt by the addition of a small quantity of water to the bottle in which the 
eiyvtala aze contained. 
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same, with the exception that the section is steeped for two 
minutes in ordinary commercial benzine, such as is used for 
cleaning gloves, instead of in chloroform. The results are 
equally good in either case, the employment of the benzine 
causing no sort of precipitate, since it mixes freely both 
with carbolic acid and with the Canada balsam and chloro- 
form. The third method, also equally good, is somewhat dif- 
ferent, since carbolic acid is not used at alL The section 
after saturation in spirits of wine, as before, is transferred 
to a covered watch-glass containing a small quantity of pure 
sulphuric ether, in order to drive the alcohol out of the sec- 
tion. In this it is allowed to remain for a few minutes, then 
the section is carefully removed, and, just as it is becoming dry 
from evaporation of the ether, it is placed upon a drop of chlo- 
roform on the glass slip. The chloroform almost immediately 
renders the section transparent, and then the solution of Canada 
balsam and the covering-glass are applied as before. The ether 
is rendei'ed necessary in this method in order to dissolve the 
alcohol out of the section, because, after the final mounting, 
the presence of any of this latter fluid causes the precipitation 
of the Canada balsam, in a molecular condition, out of its 
solution in chloroform. 

The use of the solution of Canada balsam in chloroform 
makes the mounting of specimens in this medium perfectly 
simple; whereas to mount in Canada balsam in the ordinary 
way requires some amount of practice in order to avoid disap- 
pointing results. I have tried solutions of gum dammara and 
of gum mastic, in chloroform, in ether, and in benzine, respec- 
tively, but with none of these compounds could I obtain such 
satisfactory results as with a carefully prepared solution of 
Canada balsam in chloroform. 

If it be desirable that the specimens of brain or spinal- 
cord should not be immersed in spirit or ether at all, with the 
view of better preserving all pathological appearances, this is 
now quite possible. The hardening should be brought about 
by the use of bichromate of potash and chromic acid solu- 
tions; and the thin sections must be rendered transparent 
either by the first or second methods just detailed, only» 
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in each case, omitting the use of the spirits of wine altogether. 
Sections taken from water or any aqueous solution, and then 
partially dried, become transparent in about twenty or thirty 
minutes when allowed to soak in carbolic acid. In ordinary 
cases, where the spirit of wine is employed, it is only used 
in order to hasten the process. 

Although the methods I have just described are so satis&c- 
tory for mounting thin sections of brain and spinal-cord, I 
cannot recommend them for sections of liver, kidney, or other 
organs; these, I think, are best preserved in pure strong glyce* 
rine, or else in a mixture of three parts of glycerine to one of 
carbolic acid This mixture I have been using for three or four 
months^ and, so hx, it seems to possess advantages over simple 
glycerina The specimen does not become so transparent as 
when glycine alone is used, and the details of deUcate cellu* 
lar structures have seemed to be preserved with more distinct- 
ness* It is necessary to immerse the sections in spirits of wine 
for a few minutes, however, before placing them in the mixture 
of glycerine and carbolic acid, since this last will not mix freely 
with water. 



NOTE ON A THREE-TOED COW. By Neville Goodman, 

B.A-, of St Peter's College, Cambridge. 

Some time ago I heard that Mr Daintree, of Fenton, Hunting- 
donshire, had in his possession a heifer with three functional 
toes^ with their hoofs, on each hind limb ; the two subsidiary 
hoo& being in their usual place, on either side and behind 
the foot. Thinking that this abnormal structure might throw 
some light on the homologies of the parts of the foot in rumi- 
nants, I requested Mr Daintree to send me the whole foot 
when the animal was killed. This he was kind enough to do, 
and I found the foot as described. 

The abnormal hoof was internal to the other two, and was 
almost equal in size, and similar in shape, to the external 
one, being correspondingly curved inward towards the central 
line; while the central hoof was the largest of all, and though 
a little , curved towards the outer one, was flatter underneath. 
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^nd its two edges were more symmetrical than in the normal 
state. 

The bones of the additional digit were complete in number, 
and as exactly similar to those of the external one as its outward 
aspect had suggested. 

The lower end of the combined metatarsals (cannon bone) 
had, of course, an additional facet for this digit, but this had 
not so definite a trochlear ridge, and the process when traced 
upward seemed to have so intimately coalesced with the nor- 
mal bone as to leave but very slight indication of anything 
unusual about it. It is true that at the lower end a slight 
groove corresponding with that which lodges the anterior 
artery and nerve between the two ordinary elements of the 
metatarsals was present, but this died out completely and 
left the head of the cannon bone with a periphery, such as 
it would be seen in section, very like that of the ordinary ox. 

Singularly however the abnormal growth which seemed to 
have faded out, reappeared in the tarsal bones and the facets 
opposed to them by the metatarsal bone. The cuneiform 
bones were represented by one piece, the coalescence being 
greater than in the ordinary structure, but this single bone 
consisted, one would say, from a prima facie inspection, of 
three elements. The small external bone, constant in the 
normal ox, to which the peroneus longus runs, was there, 
though intimately united with the next piece; while between 
it and the cuboid two other pieces, indicated by so trenchant 
a division that the bones viewed in situ from the front 
seemed to be distinct, were evidently homologous to the single 
normal element In other words, the extra piece had not been 
intercalated between the ectocuneiform bone and that small 
bone, which, with regard to the ox, may be .properly called 
^he entocuneiform, in correspondence to the introduced digits 
but was a subdivision of the former. 

The lower end of the tibia and the bone representing the 
malleolar head of the fibula were precisely normal, and to my 
special enquiry concerning the femur the butcher replied, that 
^'it was exactly like that of any other beast.'' 

The only peculiarities, of the muscular system were these* 
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The flexoTS had a tripartite instead of a dual sabdivision, 
and the divisions were similar to one another. The internal 
tendon of the extensor, which rans to have its main insertion 
on the outside of the second phalanx, sent off a large slip 
to run to a similar insertion in the extra digit, and this slip 
gave off another to the last phalanx, where it had a similar 
insertion to the divisions of the extensor longus digitorum; 
this muscle being confined to the two normal toes, without 
sending any division to the extra one. 

It is needless to say that the results of the study of 
teratology must be received with the greatest caution; indeed, 
they should be looked upon as suggestions only, to be severely 
checked by the study of normal structuresL Moreover, these 
results seem to be less and less reliable as we proceed upward 
in the scale of organisms. Nevertheless it cannot be denied 
that teratology has sometimes yielded good and satisfactory 
results, which have afterwards been justified by other con* 
siderations. 

In the present instance I fear no very definite results have 
been found. 

Of course, the crude idea, suggested by this foot, that the 
digit suppressed in the ruminant is not the inner one, while 
the second and fifth are left in a rudimentary condition, but 
that the second is suppressed leaving the first and fifth to 
represent the spurious hoofs, must be at once rejected 

For while the subordinate functional digits of the Elk and 
Reindeer consist each of a styliform metatarsal terminating 
in a point upwards and but two phalanges, a condition quite 
as consistent with the supposition that they represent the 
first and fifth as the second and eighth, the Chevrotain h&s 
metatarsals complete from end to end, and each with three 
phalanges. 

It might be argued that serial homology in the first- 
mentioned species would decide the question, I do not think 
however that serial homology is of much importance in deter- 
mining general homology. 

The serial correspondence of limbs is often most marked 
and curiousy but it is also utterly ignored in many species; 
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and while there is an explanation of this correspondence in 
telcological necessity, it is more philosophic to consider it 
incidental to this, than in itself a law, a law which has no 
meaning, and has almost as many exceptions as exempli- 
fications. 

Thus in this very species, which is one oi the most cha- 
racteristic of the ruminant type, which type may be called 
the latest and most specialized of the apcient and widely 
spread order of pachydermata, it is evident that the foot is 
admirably adapted to the native habits of the bison and 
buffalo, the wild congeners of our oxen. These fed on the 
shallows and muddy banks of rivers and marshes, treading the 
$oft earth with their feet 

The foot must therefore not be round and padded like 
that of the camel, and the metatarsals, though strong and 
consolidated, must be as compressed as possible, pr else to 
withdraw the foot from the mud would be a matter of diffi- 
culty. Again, the foot must not be solid like that of the 
horse, but cloven, so that, as it sinks in the soft earth by 
the great weight of the animal, it carries beneath it a wedge^ 
which as it descends acquires a broader base and more soUd, 
resisting consistence. 

Of necessity, therefore, independently of the means hy 
which it is obtained, the external characters of the fore and 
hind limb must be the same. In other animals (as Cetaceans), 
where the functions are not necessarily the same, the serial 
homology is not found. 

The case of the Chevrotain, however, disposes of the sug- 
gestion first named; and I think that this species, conjoined 
with those of the horse and reindeer, will not allow us to 
think that the metatarsals 1, 2 and 5 have disappeared in 
the ruminant by coalescence. 

Tbe persistence of the lower ends of the metatarsals in 
Cervus Alces, and of their upper ends in the genus Equus» 
(though in this latter case the presence of distinct bones gives 
rise to inconvenience, which complete coalescence would have 
apparently avoided), certainly indicates that the cause of dis- 
appearance is more generally suppression than coalescence, yet 
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I do not know that this carries the conviction that coalescence 
may not have played its part in other species, and the inspec- 
tion of the upper end of the femur of a ruminant certainly 
supports such a theory. 

With regard to a third suggestion, viz. that while the 
cannon bone of an ox only represents the third and fourth 
metatarsals, all three cuneiform bones are impressed into the 
service of their support, there seems to be some room for 
enquiry. 

In comparing the cuneiform bones of the ox with those 
of the rhinoceros, one can hardly escape from the conclusion, 
that the small distinct entocuneiforin bone of the normal 
ox is represented by the upper part of the stunted bone which 
here represents the whole of the first digit If in the mon- 
strous structure the division is entirely abnormal, it is certainly 
curious that this aberration should give rise to a spurious 
coalescence on the one side, and a spurious subdivision on 
the other. 

On the other hand, on examining the bones of a young 
calf I found that the division of the facets of the ectocuneiform 
bones and those opposed to it by the metatarsal were less 
marked than in the grown ox. 

While acknowledging some disappointment in the results 
of my examination of the abnormal structure, and confeasing 
that they point to nothing conclusive, I thought it advisable 
to make this note, as perhaps others might view it differently, 
or that it might suggest some lines of investigation. 

That the homologies of the limbs of ruminants require 
farther investigation must be admitted, when we find our 
most renowned comparative anatomist, in his most recent 
work, altogether ignores the presence of the entocuneiform 
bone in the tarsus of an ox, though he grounds the homo- 
logies of the phalanges on their connection with the tarsal 
bones. 

The bones of this above-named foot are in the Anatomical 
Museum of the University. 

The animal they belong to gave birth to a calf, which has 
the same peculiarities with itself. 

VOL. II. 8 



PRELIMINARY NOTICE OF SOME OBSERVATIONS 
WITH THE SPECTROSCOPE ON ANIMAL SUB- 
STANCES. By E. Ray Lankester, Christ CImrch, 
Oxford, 

Using one of the spectroscope-eye-pieoes made by Mr Brown- 
ing for Mr H. C. Sorby, and one of the "interference scales" 
for measurement, I have examined lately various coloured 
bodies in the lower as well as higher animals, with the fol- 
lowing results. 

Ist. Chhrophyl in Animals. I found Chlorophyl distinctly 
by its absorption spectrum in SpongiUa fluviatilis and in 
Hydra viridis. Max Schultze in his NaturgescL TurbeUarien, 
(Griefswald, 1851), by solubility iq^ alcohol, by reactions with 
acid and alkalis, gave reason for suspecting its presence in 
Mesostormum viridatum, Vortex viridis, Stentor, and Hydra 
viridis. These animals do not feed on Chlorophyl, they must 
therefore form it analytically in their tissues. Some of them 
present colourless • varieties, and have allied species devoid of 
Chlorophyl. Chlorophyl might be expected in Spo7igilla, where 
starch liad been already found. The Mollusc AcUeon viri- 
datum should be examined for Chlorophyl. 

2nd. Red Gruorine in Invertebrates, I found Stokes' Red 
Cruorine in the non-corpusculated vascular fluid of the Annelids 
Lvmbricus^y Eunice sanguinea, and Hirudo, also diffused in 
the plasma of the blood of the larva of Chironomus plwmosus 
(a Dipterous insect), and diffused in the plasma of the blood 
of Planorbis comeu8\ It appears probable that some Ne- 
mertians are the lowest animals in which Red Ci-uorine occurs, 
since no Echinoderms, Coelenterates, or Protozoa have afforded 
it. It is important to observe that in Vertebrates the Red 
Cruorine is concentrated in corpuscles, whilst in 4he Mollusc, 

^ Bollet has, I beUeve, obsenred this previoasly. 

' It baa been doubted if the red fluid spontaneously exuded by PlanorbU is 
blood. It is blood, for the following reasons : it occurs in the heart; it is oor- 
pusoulated; it coagulates spontaneously after exudation; it contains red 
cruorine. 



MS LAKKESTEB, ON SPBCTHOSCOPIC OBSERVATIONa. 115 

Insect and Annelid, it is diffused in the plasma, hence the 
corpuscles of the blood of these animals cannot be the equi- 
valents of the red corpuscles of Vertebrates,' 

3rd. Green. Crvorine (Ohloro-cnwrine). The green vascular 
fluid of the Annelid Siphonoatoma Rathke {OkUir(0ma of de 
Quatrefages) furnishes a spectrum drawn below, indicating a 
green body of the same nature as the Bed Cruorine of Stokes. 
When a small quantity of the watery solution was kept a day, 
reduction appeared to take place as with Red Cruorine, the 
absorption moving towards the Bed end and a new band 
appearing, the original spectrum being again obtained by 
expf«ure to the atmospheric oxygen. I hope to make further 
observations on this point. The same substance occurs in the 
green blood of Sahelia. 



Bed or Yell., Oreea, Blae, Violet. 

Fig. 1. Absorption Spectniin of Chloro-craorine. 

Fig. 2. Sorby'B Interlerenoe Soalo. The oantreB of the lines are ooBtiiined 
ap to Fig. 1, whilBt tlie holf-Bpacea are marked b; Bborter lines. The linea and 
letters belo« Fig. 2 iniliaate Uie poaitiung of the priaoipal fixed lines of tbe solar 
spectnun. (See Ftoc. Roy. Soc. 1867, p. 486.) 

The spectrum written on Mr Sorby's' plan gives — IJ, 
2| — 3J, 6J — 7. The new absorption produced by reduction 
appears at about 4J, shading more deeply towards the blue, 
whilst the bands in the red and orange move about half a 
space towards the red end. 

This green body may be called Chloro-cruorine, whilst the 
red is termed Erythro-cniorine. There is an indication of the 
' See Prot. Hmjai Society, No, 92, 1867. 
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existence of a violet and a yellow form of cruorine in certain 
Molluscs. Many Annelids, very nearly all Insects, Crustacea 
and Molluscs, have not a coloured Cruorine in their blood. 
Is it not probable that they possess a colourless body possessing 
the same oxygen-carrying properties which Stokes attributes to 
Bed Cruorine? If so it should be classed with the red and 
green forms as a modification of Cruorine. 

4th. Pigmentary bodies. The beautiful scarlet colour of 
Comatula rosacea soluble in water and in alcohol gave no 
absorption bandSt but after keeping in spirit it turned brown 
and gave an obscure band in the red. 

The orange-red colouring matter of many Bryozoa, of 
Lima hians, of Sponges, Annelids and Crustacea {Alphsus ruber, 
eggs of Maia squinado), was extracted with ether; it appeared 
to be the same body in all, but gave no bands in the spectrum. 
Other yellow, green and purple pigments, soluble in ether, 
were examined with the same negative results, from the scales 
of fish, birds' feathers, the bile, &c. The absence of absorption 
bands in the spectra of most animal pigments may be con- 
nected with other optical properties which as fats most of 
them possess. 

5th. Phosphorescent light 1 examined the light emitted 
by the phosphorescent mucus secreted by glands at the base 
of the large primules in the Annelid Ghatopterus insignis Baird. 
The light gave a difiused spectrum from about line 5 to line 10 
on Sorb/s scale. 



NOTES ON THE OSTEOLOGY OP THE TNSECTIVORA. 
By St Gboboe Mivabt, P.L.S.; Lecturer on Comparative 
Anatomy <U St Marifn /logpital. 

Contintted /rom pa^e 312. 

Ubotrichits'. This genus presents marked differences from the 
last two yerj talpoid genera, though still having a great number of 
characters in common with the mole. It is represented in the firitish 
Museum by a single skeleton, the skull of which is a little injured, 
and the skin of the palate unremoved. It agrees, as far as I have 
been able to observe, with the description above given of our second 
tjpe (Talpa), except in the following particulars. 




Ubotbiohvs. Soale, 2 natnzal size. 

There is a very small, but distinctly marked, sagittal ridge^ and 
there are also small but distinct pterygoid fossa; also the pterygoid 
region is not so inflated. The semicireular canab do not appear to 
be so salient in the cranial cavity, and the pterotic is much smaller. 




UaoTBicHtJS. Scale, 3 natural size. 

The mandible is shorter in proportion to its height, and its inferior 
margin is rather less undulating. The inside of the coronoid process 
(which rises higher above the condyle and is less tinincated) is more 
strongly concave. The fissure which in TcUpa borders the epiotic is 
here represented by a mere suture. The spheno-palatine foramen is 
placed Tory far forwards in a fossa situated between the roof of the 
palate and the cranium. The lachrymal foramen is not upon the 
cheek, but immediately above the middle of the infra-orbital foramen. 
The dentition is probably 

2—2 1—1 4—4 3— 3_20 

showing a remarkable approximation to Sorex in the number of the 
lower incisors. As to the number of superior incisors, that of course 

1 For the skeleton of this genus see Temm. Fatuu Japan, i. tab. 4. 
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depends on the position of the premaxillary suture, which I have 
been unable to find any traces o£ The Ist upper incisor is Terj 
large, in contact with its fellow of the opposite side, and much like 
that .of SccUops, It is the most vertically extended tooth of the 
upper jaw. The 2nd upper incisor is about half the size of the pre- 
ceding; it is simple and conical. The canine (if it is a canine) is the 
smallest tooth in the upper jaw, and is exceedingly minute. The 
next three teeth are simple conical premolars, gradually increasing 
in size from before backwards. 




Gxinding surface of left dental series of upper jaw of Urotrichus. 

Scale, 2 natural size. 

The last premolar is much larger, and quite like the correspond- 
ing one of Talpa, except that it is slightly more produced inwards, 
and in so &r resembles SccUops and approximates to Sorex, The 1st 
aud 3rd upper true molars closely resemble those of Talpa; but the 
2nd is more complex, presenting two inner cusps, and besides these 
a third prominence from the internal cingulum. 

In the lower jaw the incisor is long, conical, and pointed. It is 
strongly grooved internally, in a vertical direction, and diverges as 
it ascends from its fellow of the opposite side. The lower canine is 




Grinding surface of right dental series of lower jaw of XJrotrichuM. 

Scale, 2 natural size. 

small, simple, and somewhat procumbent. The 1st premolar closely 
resembles the canine, the 2ud is much smaller, and is the smallest 
tooth in the mandible. The Srd and last premolar is lai^r, and 
closely resembles its homologue in S&rex. The lower true molars 
are quite like those of Talpa. 

As regards the rest of the skeleton, there are 13 dorsal, 7 lum- 
bar, and 5 sacral vertebrae. The manubrium is much smaller, though 
still strongly keeled. The clavicles are stout, though not nearly so 
much so as in Talpa; they still however articulate with the humeri, 
which are much more cylindrical, though still very strongly ridged. 
There is, I believe^ no sickle-like carpal bone; but the form of the 
ultimate phalanges of the man us I could not ascertain. The scapula 
is like that of Uie mole, except that it has a distinct metacromion 
process. 

Mtogale\ Unfortunately no skeleton or skull of M. musoovUa 
exists, to my knowledge, in this country ; but a skeleton and a sepa- 
rate skull of M. pyrerudca are preserved in the national coUection.* 

^ The skeleton of M. pyrenaica is represented by De BloiuTille, also the skull 
and dentition, toe. eit. PI. II. V. and IX. 
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The near resemblanoe of this form to Talpa is manifest; and aa 
regards the points mentioned in describing the last-named genus, the 
oniy differences I have been able to detect are as follows: The 
interorbitaly lateral constriction of the cranium is more marked, 
and consequently the temporal fossae are larger. There are hardly 
any traces of crBiiial ridges, except the lateral parts of the lambdoidid 
ridge. The palate extends back decidedly beyond the last molar; its 
posterior margin is thickened, but it has no defects of ossification. 
There are well developed pterygoid fossae, and the pterygoid region is 
not inflated. The meso-pterygoid fossa scarcely, if at all, narrows 
posteriorly. The glenoid sur&ce is rather larger. The premaxilla 
is probably more developed than in Talpa, and the suprsroccipital is 
even rather more so than in that genus. External to the exoccipital 
is a considerable vacuity in the cranial parietes. The pterotic is no 
doubt large; but I have not observed it distinct as in Talpa. There 
are no marked depressions beneath the basi-occipital ; but the basi- 
sphenoid is very thin, there being, in one specimen, even a small de- 
fe4|| of ossification in the floor of the sella turcica. The coronoid pro- 
cess of the mandible is much higher than in TcUpa^ reaching as high 
as the summit of the cranium. It is also more inclined forwards, and 
its apex is not at all truncated. The large rounded opening before 
mentioned appears to supply the place of the aperture which borders 
the epiotic in Talpa. A posterior palatine foramen opens on each side a 
little in front of the anterior end of the posterior fourth of the palate. 
The anterior palatine foramina are exceedingly and remarkably large. 
The spheno-palatine foramen is situated far forwards as in Scalpps, 
The infrarorbital foramen is about as large as in Talpa, but the spi- 
culum above it is very much larger. The lachrymal foramen is ex- 
ceedingly small, and opens (above the middle of the infra-orbital fora- 
men) at the anterior side of the upper end of the lamella, boimding 
posteriorly the infra-orbital foramen. The mental foramina open 
only a little in front of the middle of the horizontal ramus of the 
mandible. 

The dentition seems to be 

2—2 1—1 6—6 3— 3 22_^^ 

^ 2—2 ' ^' 1— i ' ^'^ 6—5 ' **• 3—3 " 22 " 

Yet there appear traces of the premaxillary suture behind the first 
upper tooth of the British Museum specimen ^ The first tooth in the 
upper jaw is much larger and more vertically extended than is any 

* Also in F. Cuvier^B Bents des Mammif^eB^ PL 21. The above formula ex- 
presses the yiewB of Professor Peters, kindly commimicated to me in a letter in 
which he says, ** I find in a yoimg skull of M. moschata the 1st and 2nd upper 
teeth are entirely and the 8rd partly in the intermaxillary bone." Possibly then 
the tme reading may be 

8—8 1—1 4—4 8—3 

wlueh would harmonize much better with the other genera of Insectivora than 
does the formula provisionally given in the text. 
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oUier tooth in the skull. Its crown is triangular, it is in contact 
with its fellow of the opposite side, and predominates more than does 
the first incisor of any other form yet reviewed, except perhaps that 
of SoreXj from which however it differs much in form« The two next 
teeth (which are close together, but separated from the first by a con- 
siderable interval) ai*e exceedingly small teeth, and they are simple 
and oonicaL The next is larger; it has two roots, but a simple coni- 
cal crown. The three next are similar in form, and do not differ 
much in size^ thou^^h the first of them is rather smaller than either 
its anterior or posterior neighbour. The next, which is the last 
upper premolar, is like that of Scalaps, and rather more extended in- 
wardly than in Talpa. The true molars are very Hke those of Uro- 
triehus. In the lower jaw the 1st tooth is much smaller than the 
2nd, but much laiger than the 3rd. The 4th, and the four following 
teeth, are simple and conical, gradually increaaiDg in size from be- 
fore backwards; but the last two have a very small additional pos- 
tero-external cusp. The lower true molars are quite like those of 
Talpa. 

As regards the rest of the skeleton there are 13 or 14 dorsal, 5 
or 6 lumbar, 5 sacral, and many caudal vertebne. The spinous pro- 
cess of the axis is the only cervical one, and that is small The neural 
arches are mere filaments. All the dorsal vertebm, except the first 2, 
have small spines. The other vertebral processes of the trunk appear 
to be as in Talpa, except that the lumbar metapophyses are rather 
more developed. The manubrium is small, and has but a very slight 
keel. The clavicle is elongated but stout (much as in Uroirichfis\ 
and scarcely, if at all, articulates with the humerus, 'which is elon- 
gated (though much ridged), and has a lai^e supraoondyloid perfora^ 
tion. There is an os intermedium, but no sickle-shaped ossicle. The 
ultimate phalanges are not longer than the proximal ones. They are 
pointed, and antero-posteriorly directed dorsal grooves alone indicate 
a tendency to bifurcation. The scapula has a large metacromion pro- 
cess. The third trochanter of the femur is more distinct, and the pes 
is very much longer, both absolutely and compared to the manus, in 
which Mygdle differs not only from Talpa, but from Condt/lures^ Sca- 
lopSy and Orotrichus also. 

As r^;ards Af. muacovita, Dr Brandt*s^' description shows that it 
cloeely agrees with M, pyrenaica in the form of its skeleton. It has 
13 dorsal and 6 lumbar vertebne, and the palatine plate of each max- 
illary bone has a considerable oblong opening. It has openings in 
the occiput as in M. pyrenaica*, 

1 AreHvfBr Naturgeachichte, 1836. VoL i. pp. 180—182. 

' Since the above was in type, I have had the opportunity of seeing, at Paris, 
the skeleton of M. mutcovita. The slmll has a well developed sagittal ridge 
which, at its junction with the lambdoidal crest, develops a peculiar prominence. 
The openings external to the supra-occipital are vezy huge, but the spiculum 
above the infra-orbital foramen is slender. The coronoid process of the man- 
dible is not inclined forwards or truncated, though it rises nearly to the summit 
of the cranium. There is a minute spinous process to the sixth eenrical ver- 
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EEUCULU& No skull of this Madagascar form as jet exists in the 
national collection, bat it is wM represented by Isid. G^ff. St Hi- 
laire'y and by De BlainTille', and, as I have already said, the kind- 
ness of Professor Newton of Cambridge has enabled me to examine 
the cranial characters of the genus as folly as is possible without 
mutilation of the sknlL 

As has been generally recognised EricvluB is closely allied to Cen- 
teUSj and indeed corresponds with the description above given of that 
genua, except in the following points. The skull is very much 
smaller, smaller even than in Erinaeeu$; and, as might almost be 
anticipated, there is no marked sagittal ridga The palate projects 
backwards much beyond the last molars, but its posterior margin is 
not thickened. The meso-ptervgoid fossa narrows very much as it 
proceeds from before backwards; and the process of the squamosal, 
the under surface of which articulates with the mandible, is separated 
by a deep notch from the mastoidal process, so that, together with 
the par-occipital process, there are here three distinct processes on 
each side. The premaxillie do not nearly reach the frontals, and the 
latter form a larger portion of the cranial roof. The posterior margin 
of the mandible, between the angle and condyle, is more concave. 
No second prominence, anterior to the angle, is developed from the 
inferior bo^cler of the mandible.* There is no glenoid foramen, but 
(as sometimes in Erifnaeevs) a conspicuous opening just beneath the 
foramen ovale leads into the tympanic cavity. The posterior palatine 
foramina are smaller than in CenUteSy but there are numerous minute 
perforations scattered over the palate. The spheno-palatine foramen 
is rather nearer to the foramen rotundum than in the last-named 
genus, though the approximation is not nearly so great as in JSri- 
naceus. The dental formula appears to be 

2_2 1—1 3—3 3—3 18 ^^ 

^2-2' *^1— I'^'^S— 3''''3— 3^18" 

In the upper jaw, the incisors ai*e rather larger as compared to the 
other teeth, than in Cenietes, and the 2nd is not so much curved. 
The canine is not caniniform, but is like the 2nd incisor, only much 
larger, and with two roots. The 1st premolar is larger and more 
complex than in Centetes, and much resembles the 2Dd premolar of 
that genus, except that it in relatively less vertically extended. The 
2nd premolar is more like the true molars than in Gentetes. It some- 
what resembles the 2nd premolar of that genus, but the principal 
cusp is leps developed, while the postero-intemal one is very much 
more so, and no less than three small cusps are developed from 

tebra. The elaviele doee articulate with the hnmeras, and the ultimate phalanges 
of the rnanns are longer than the proximal ones. The metacromion prooees 
of the scapula is very long, and the posterior end of the spine of the soapula 
sends out a similarly directed process. The third trochanter is very large 
and the pes exceedingly elongated. 

» Magatin de Zoologie, 1889. MammifireSy PL IV. 

• hoc, cit. PL VL and X. 
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an external cingalum. The 3rd premolar and first two molars 
are as iu GerUetes, The 31x1 molar^is smaller as compared to the 
others, than in the last-named genus. In the lower jaw the Ist in- 
cisor is a little smaller than the 2nd, and the 2nd than the canine. 
The crowns of the two last-mentioned teeth each consist of a large 
anterior part, which is notched, and a small posterior, portion, so that 
each has in fact three lobes, the first however being very minute. 
The lower caDine is thus very different from its homologae iu Csn- 
tetes. Its apex also is not received into an excavation of the upper 
jaw. The Ist premolar is like the canine, but smaller, and relatively 
more extended antero-posteriorly. The 2nd premolar is very unlike 
that of Gentetes, It consists of a large anterior portion, which is tii- 
cuspid, and of a small, low, transverse, posterior ridge. The more 
posterior teeth closely resemble their correspondents in Gentetes, 

As regards the rest of the skeleton of EricuLus^ the vertebral 
column, scapula, clavicle, pelvis and femur, are entirely unknown to 
me, but the other bones present the following characters : the hume- 
rus has a supra-condyloid foramen, but no inter-condyloid perforation. 
The radius and ulna are complete and distinct. The carpus has an 
OS intermedium, but the scaphoid and semilunar bones are separate. 
The tibia and fibula are both complete their whole length not an- 
chylosing together inferiorly. The metatarsus is short. 

EcHiKOPS. This small genus, also from Madagascar, is only 
known from my late lamented friend Mr Martin's description*, and 
from the skeleton (minus the cranium and bones of the extremities) 
of the individual described by him, which is now preserved in the 
Osteological collection of the British Museum. It is, as Dr Peters 
has announced', nearly allied to Gentetes, and the only differences I 
have been able to detect are these. The skull is shorter in pro- 
portion to its breadth, as is also the palate, the posterior margin of 
which is not thickened. There is no sagittal ridge. The meso-pteiy- 
goid fossa contracts in width very much from before backwards, but 
(judging from the figure) it ends in no hemispherical excavation. As 
in EriculuSy there are three processes in each side of the posterior 
part of the skull. The prcmaxilla does not join the frontal; the 
mandible is like that of EHculvSy except that the coronoid process is 
higher and more pointed. As to the foramina all that can be said 
is', that the posterior palatine ones appear to be smaller than in Gen- 
tetes, the infra-orbital canal to be smaller and somewhat longer, so 
that it opens anteriorly, decidedly in front of the lachrymal foramen. 
The dental formula is 

2—2 1—1 2—2 3— 316 ..„ 

^•2—2' ^1—1' ^•*^2-::2' "•3=3'"16"''*^- 

1 Trans. Zool Soc. Vol. ii. p. 249, PI. 46. 
• MonaUber, Akad. W, Berlin, 1865, p. 286. 

' No aIi-8phcnoid canal is represented iu Mr Mortiu's plate, but I Birongly 
suspect that it exists. 
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The 1st upper inciaor predominates more over the 2nd than in 
CevUeies or ErieiUus. The specimen figured had the teeth much 
worn, but the incisors probably resemble in form those of EricvZtu, 
The canine also, except that it maj be more vertically extended. 
The upper premolars appear to be veiy much like the first two of 
Ericukts^ and the three upper molars are like the molars of that genus. 

In the lower jaw the teeth appear closely to resemble those of 
Ericulus, the 2nd premolar of the latter being removed. 

As regards the rest of the skeleton, I find 16 (if not 17) dorsal, 
6 (perhaps 5) lumbar, and 3 sacral, and but few caudal, vertebne. 
The spine of the axis vertebra is mutilated, but seems to have been 
only of moderate size. The dorsal spines are not more elongated 
than in Erinaceus^ but the lumbar ones agree with those of CerUetea 
in being more antero-posteriorly extended than in the former genus. 
The lumbar transverse processes are rather smaller than in CerUeteSf 
the hyperapophyses, on the other hand, are more marked. The sca- 
pula has its infrarspinous fossa rather smaller, as compared to the 
suprarspinous one, than in Centetes; and the free margin of the spine 
is less undulating. The humerus is of ieibout the same length as the 
ecapuhk The fore-arm is unknown to me, also the tibia, fibula, and 
pes ; but the femur closely resembles that of Centetea, 

SoLENODON. This West Indian genus has been first described by 
Brandt \ more recently by F. Poey*, and lastly by Dr Peters'. The 
last-named author refers it to his sub-family Centetina, justly remark- 
ing its many striking affinities to Centetee, 

This genus is not represented by either skeleton or skull in the 
British Museum or in that of the Royal College of Surgeons ; but the 
great kindness of Professor Peters has (as I said in the commence- 
ment of this article) enabled me to examine the original skull (de- 
scribed and figured by him) of S, cubanus. 1 find that it entirely 
corresponds with Centetea in all the points above enumerated in the 
description before given of my sixth type except as regards the 
following details : — ^When viewed above, the cranium is much less 
cylindrical, there being a marked interorbital constriction, and the 
£^ is relatively narrower. The posterior end of the skull ap- 
pears less truncated on account of the very strong backward projec- 
tdon of the large lambdoidal ridge. Anteriorly the premaxilla pro- 
jects much forwards at the side of the anterior nares, giving a 
pectdiar contour to that part. There is a slight ridge at the front of 
the orbit running upwards immediately before and above the lachrymal 
foramen, and resembling much that of Erirutceus. The upper end of 
this ridge is continued very faintly backwards and inwards till it 

> Mim, de PeUriburgh, 1833. Sixth Series, ii. Tab. 1 and 2. Copied by 
Dr BlainviUe. loc. eit. Fl. Y. and IX., and by Owen, loc. eit. PL III. fig. 1. 

^ MemorioM tobra la kUtoria natural de la Isla de Cuba. i. Habana, 1851, 
p. 23. 

• Abhandlungen der K, Akad. der Wissensckaften zu Berlin, 1864. Vol. i. PIb. 

I. to in. 
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meets its fellow of the opposite side, the two uniting to form a 
slightly developed sagittal ridge. There is scarcely any concavity at 
the side of the muzzle, but a marked one on the summit of the 
cranium between the orbits. There is a rather small defect of ossi- 
fication at the middle of the palate towards its hinder part, in S. 
cuhantis, but^ apparently, not in S. paracloxus. There are no ptery- 
goid fosste whatever, and the meso-pterygoid one (which slightly 
expands laterally as it proceeds backwards) ends in no hemispherical 
or other excavation, but its roof id continuous with the posterior part 
of the under surface of the btwia cranii. There are no basi-sphenoidal 
processes, and there is no paroccipital process. The rudimentary 
mastoidal one is found with the glenoidal projection of the squamosal, 
so that there is but one lateral projecting process here on each side- 
in S. etibimusy at least. The glenoid sur&ce is smaller and more 
strongly concave from behind inwards to before outwards, an ob- 
liquely situated, depending process acting as both an anteglenoidal 
and postglenoidal one. This process is larger than in GenteteSy and 
approximates somewhat to that of Sorex, The presphenoid does not 
appear to be swollen out by a lai'ge internal cavity. The premaxilla 
is rather laige, but does not meet the anterior prolongation of the 
frontal The anterior rudiment of the zygoma is strongly concave in 
fronts externally to the infra-orbital foramen. The mastoidal por- 
tion of the epiotic does not join with an occipital prominence to form 
a paroccipital process, but nevertheless it bifurcates below. Part of 
the external surface of the ascending ramus is deeply concave, and 
the condyle is much extended transversely. The prominence which 
in Centetes is developed from the inferior margin of the mandible in 
front of the angle has here become a sharp and strongly-marked 
process. There is a double precondyloid foramen on each side. Se- 
veral small venous foramina open on the outside of the hinder part of 
the skull, and there is a veiy large postglenoid foramen. The 
small optic foramen is not hidden by the alisphenoidal lamella. Three 
orbital foramina open just above and in front of the optic one. The 
moderate sized posterior palatine foramina open close to but distinct 
from the spheno-palatine foramen. The lachrymal foramen opens 
just at the anterior margin of the orbit. The dental foramina (on 
the side in which there are two) are not wide apart on the outer side 
of the mandible. 

The dental formula is apparently 

2—2 1—1 4—4 3— 3 20 

^•2=i2' ^1—1' ^-^4—4' ^3=3 ""20~"' . 

The third upper tooth on each side has its crown in front of the 
premaxillary suture, but Professor Peters calls attention' to the fiust 
that its root extends into the maxilla, and the pradominance of its 
maxillary relations is well seen when the palate is looked at. 

The 1st upper incisor is the most vertically. extended tooth of 
the upper jaw, like that of MygaHe^ and, as Dr Peters remarks', it has 

' Loc, ciU p. 7. ' Loc. cit. 
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oonaiderable resemblance to that of SecUops, The inner border of 
the crown of the tooth develope a small pi^ocess which is in contact 
with the similar process of the first incisor of the opposite sida 
The 2nd incisor is a simple conical tooth with a rudimentary talon. 
It is veiy much smaller than the 1st incisor, from which it is sepa- 
rated by a considerable interspace, where is a depression for the 
reception of the apex of the 2nd inferior incisor. The canine is 
similar in form to the second incisor, but is smaller; it being the 
smallest tooth in the upper jaw. It is placed close to the second 
incisor. The Ist premolar is separated by a considerable interral 
from the canine. It is a large stout, rounded, obtusely pointed, 
conical tooth with two roots. The 2nd premolar is similar, except 
that it is smaller and especially shorter. It is separated by a slight 
interval from the first premolar. The 3rd premolar very much re- 
sembles the second premolar of CenteUSy but is considerably smaller, 
and does not predominate, in yertical extent^ over the tooth next 
behind. The 4th premolar is quite like the third of Centetes^ ex- 
cept that the principal cusp is more vertically extended. The true 
m<Jars are quite like those CWstef, except they decrease in size 
firom the first to the third in a marked degree. In the lower jaw 
the teeth are close to each other, and the incisors (as Dr Peters 
remarks*) resembles those of Scalap^ aquaticus. The 1st incisor is 
exceedingly small, indeed the smallest tooth of the entire dentition. 
Its crown slightly broadens towards its summit which is notched. 

The 2nd indsor is exceedingly large, pointed and conical, and 
has a wonderfully deep groove on its inner side. The canine is 
a small obtusely pointed tooth, which has a slight anterior production 
and also a small posterior talon. The Ist premolar is similar to the 
canine but larger, and the anterior and posterior processes are rela- 
tively less marked. The 2nd premolar is a simple, rounded, conical, 
obtusely pointed tooth. The 3rd premolar is like the second in all 
respects except it develops a slight postero-intemal process at the 
base of its crown. The 4th (and last) premolar would be very like 
the 3rd (and last) premolar of CerUetea if the antero-internal cusp of 
the latter were suppressed. The true molars are quite like those of 
Cenieiegj except that the basal posterior portion of the last is more 
developed. As regards the rest of the skeleton there are 15 dorsal, 
4 lumbar, 5 sacral, and many caudal vertebrae. 

All the other skeletal characters before attributed to Centetes 
exist certainly in JSolenodon with the exception of the undulating out- 
line of the margin of the spine of the scapula and the excavation at 
the lower end of the front of the femur, which may exist but are not 
figured. 

PoTOMOOALE. The osteology of this highly interesting African 
Insectivore is only known to me by the skull so kindly sent to me by 
Professor Allman, and by his description', and that of Professor 

^ Loe, eit. p. 9. 

' Tratu. ZooU Soe. Vol. yi. p. 1, PI. I. and II. 
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Barboza da BocageV On comparing the cranium with the crania of 
other genera of the order, there can, I think, be little doubt but that 
on the whole it more resembles Centetes than aily other form, though 
it has also a certain superficial resemblance to Sorex; and comparing 
it with the first-named genus, I find that the skull is much less cylin- ' 
drical, the cranium proper narrowing considerably and continuously 
forwards from the interglenoidal region to the cribriform plate. The 
muzzle, as in Solenodon, is much nan*ower than the cranium proper, 
and its lateral walls are nearly parallel. There is no trace of a post- 
orbital process. The skull is not truncated at either end, for ante- 
rior! ly the nares slope backwards as in CerUeieSy while posteriorly 
the occiput slopes strongly forwards. There is no ridge or process at 
the front of the orbit, but a very slight sagittal ridge and a con- 
sidei-able lambdoidal one, which (as in BrukUtu and Solenodon) is 
most marked at the sides. The temporal fossa is large, and there is a 
deep concavity at the side of the muzzle immediately in front of the 
infra-orbital foram^en, but none on the summit of the cranium. The 
palate is long and narrow, of nearly equal width thronghout^ but nar- 
rowing a little from behind forwards. It is also slightly concave from 
behind forwards; but there is no median antero-posterior ridge, nor 
any defect of ossification, though there are many small foramina 
which perforate the palatine plate of the maxillse but not of that of 
the palatine bones. Indeed the extent to which the maxillae are 
perforated is very remarkable. The posterior margin of the palate is 
not thickened, but is narrow and concave backwards. There is no 
trace of a pterygoid fossa, but the meso-pterygoid oue is deep, narrow, 
and becomes rapidly narrower still from before backwards, its lateral 
walls tending inwards remarkably. It does not end posteriorly in 
a hemispherical or other excavation, but its roof is continuous with 
the rest of the basis cranii, though a slight median depression marks 
the under surface of the basi-sphenoid. The basi-occipital is large, 
and its under surface ascends from before backwards, as in so many 
other aquatic mammals. The auditory buUie appear to be completed 
by large basi-«phenoidal processes. The foramen magnum ia very 
large, especially in width, and looks directly backwards, or even 
slightly upwaids. There are well-marked, though rather small, 
paroccipital processes which are peculiar, because, as Professor All- 
man remarks', they extend '^ horizontally backwards." There is 
only a rudimentary mastoid process which (as in Centetee and Soleno- 
don) is closely united to the glenoid process of the squamosal ; thus 
there are here only two distinct processes on each side. The mastoid 
contributes but very slightly to the formation of the paroccipital pro- 
cess. The glenoid surface is made transversely concave by a strongly 
projecting ento-glenoid process^ which is placed obliquely so as to 
serve also as a post-glenoid process. Its development closely re- 

1 Noticia acerca dos caract^res e affinidadeB natnraes de uno novo genero de 
Mammiferos insectivoroB da Africa occidental, Bayonia volox, 1* Classe da Aca- 
demia de 27 d'Abril, 1865. Lisboa. 

■ Loc. cit. p. 10. 
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sembles that of the same part in Centetes, The rhinencephalic cham- 
ber is much smaller than in ErinaceuSy bat the pr6- and basi- 
sphenoids are narrow and not swollen oat by internal cavities. The 
premaxilla is large, but does not meet the anterior prolongation of the 
frontal The nasals unite early together, but do not extend back- 
wards so far as do the maxillte. The parietals form a very large part 
of the cranial roof. The zygoma is wanting, only a small process 
extending backwards and outwards above the last molar. The squa- 
mosal is all but entirely excluded from the ci-anial cavity, but the 
mastoidal region of the periotic is largely visible on the exterior of 
the skull. The mandible has its ascending ramus only slightly con- 
cave externally ; its posterior mai^gin, between the condyle and the 
angle, va short but deeply concave. The horizontal ramus is not 
constricted behind the last molar, but the inside of the ascending 
ramus above the mylohyoid ridge is markedly concave. The angle is 
sharp and elongated. The condyle is almost as much transversely 
extended as in ErvnaceuSj though not so much so as in Solenodon; 
and the broad coronoid process ascends much above it when com- 
pared to the distance between the condyle and the angle, which latter 
is small and much flattened from above downwards. There is a 
distinct indication of the second process which, in Solenodon, projects 
from the inferior margin of the mandible in front of the angle. 

The precondyloid foramen is enormous*; and the jugular foramen 
is continued" forwards as a narrow fissure, separating the periotic 
from the basi-occipital and basi-sphenoid. I have not foimd a dis- 
tinct carotid foramen, though small foramina perforate the base of 
the bafii-sphenoidal tympanic processes. A venous foramen opens 
near the margin of the squamosal : there is also a very small glenoid 
foramen. The Eustachian tube opens just beneath the foramen 
ovale. One large opening represents both the foramen rotundum 
and the sphenoidal fissure. The optic foramen is very small, and, 
with the just mentioned opening, is hidden by the alisphenoidal la- 
mella. The optic nerve traverses no long bony canal, as in Erinor 
ceus. There is a small but distinct sub-optic foramen communicating 
with its fellow of the 'opposite side, and not with the cranial cavity. 
Immediately above this is an orbital foramen. A conspicuous ali- 
sphenoidal canal opens just in front of the foramen ovale; but there 
is no external alisphenoidal canal. A very small posterior palatine 
foramen opens below, near the posterior end of the palate. Above, 
it opens just behind the spheno-palatine foramen, which is situated 
rather far forwards, and widely separated from the opening repre- 
senting the foramen rotundum. The anterior palatine foramina (one 
on each side) are large, but not so much so, relatively, as in MygaU. 
The infra-orbital foramen is single and very large, and is the anterior 
opening of an extremely short canaL There is no lachrymal foitimen. 

1 This large basi-occipital perforation, the sloping upwards behind of that 
bone and the forward inclination of the sapra-oocipital, are all characters more 
or less commonly present in aquatic beasts. 
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Two mental foramina open at some distance from each other out- 
side the horizontal ramus of the mandible; the more anterior being 
between (and below) the canine and the first premolar; the more 
posterior below the first true molar. The teeth in the speci- 
men examined by me are 36 in number, 9 on each side of each 
jaw. Professor Aliman consider that the tooth which I pi-efer to 
call canine should rather be considered a premolar, on account of its 
complete similarity in form to the undoubted premolar behind it. 
But the two incisors have also very nearly the same shape, and unless 
a tooth developed in the maxilla but close behind the premaxillary 
suture be in all cases called canine (whatever its shape), great un- 
certainty and inconvenience would result in dental nomenclature. 
In the ^lly adult specimen however, described and figured by Pro- 
fessor Barboza du BoCage, the number of teeth is 10 on each side of 
each jaw; and a close iaspection of the Edinburgh specimen shows 
that another grinder is probably yet enclosed in its alveolus on each 
side of the mandible \ while the posterior end of each maxilla has 
apparently been fi^actured and the last existing molar has not come 
fuUy into place'. 

In Professor du Bocage^s plate (fig. 2) the premaxillary suture 
is represented as separating Uie second tooth from the third; but 
in the Edinburgh specimen it is very distinct, and (not only at the 
side of the face, but also on the palate,) clearly separates the third 
tooth from the fourth; the third tooth being evidently implanted 
in the premaxilla exclusively; thus the dental formula for this 
appears to me to be 

3—3 1—1 3—3 3— 3 20 

^- 3—3 ' ^' 1—1 * ^•"' 3—3 ' "• 3—3 " 20 " 

The 1st incisor is very large, being the most vertically extended 
tooth of the upper jaw. It has considemble resemblance to that of 
SolenodaUf even developing a slight process on its inner side, though 
this is situated higher up, and is very much less marked than in the 
last-mentioned genus. The 2nd upper incisor b, as Professor All- 
man observes', ** separated from the first by a narrow space, which 
receives the second incisor of the lower jaw when the mouth is 
closed; it is triangular, compressed, with a sharp anterior and a 
sharp posterior edge — ^the anterior edge being convex, and the pos- 
terior slightly concave. The third incisor is of the same form as the 
second, but a little smaller. The incisors are each implanted by a 
single &ng.'' The canine and 1st upper premolar are very simUar 
in shape to the posterior incisors, but rather more antero-posteriorly 

^ On my returning the aknll to Prof. Allman, he discovered the wiigRing tooth : 
" it was a mere mdiment still in its capsule," as he was kind enough to inform 
me. A notice of this ciromustance was communicated by him to the Zoological 
Society, on March 14, 1867. 

' The imperfectly united condition of the epiphyses of the limb-bones seems 
to be indicated in Plate XL of Professor AUman*s Memoir. 

' Loc. eit. p. 7. 
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extended, while each has two fiingi. The 2nd npper premolar is 
yeiy much like the second of CeTUetes. The 3rd premolar and the 
first two upper molars are very much alike and verj interesting, in- 
asmuch as diej present as it were a transitional structure between 
molars (such as those of TcUpa) with two triangular prisms each, 
and molars (as those of Cenietea and Ericulus) which have each only 
one such piismV For each of these teeth have three or four very 
small cusps developed from the external cingulum, a very large cusp 
arising from the internal cingulum, and two median cusps, from 
each of which two slightly marked diveiging ridges proceed outwards 
to the external cingulum, forming two very narrow triangular prisms 
so dose together that a little more approximation would reduce them 
to a single prism, such as exists in Cetetes and Solenodon, These 
three teeth saooessirely increase somewhat in transverse extent from 
before backwards. The third and last molar is absent in the speci- 
men examined by me; but from Professor du Bocage's figure it is 
similar to, but somewhat smaller and less developed than, the other 
molars. 

In the lower jaw the 1st incisor is very small (the smallest tooth 
in the mandible), its crown is expanded laterally however, and in- 
clines to and meets its fellow of the opposite side. The 2nd inoisor 
is iKTgd and canine-like^ like that of Sdenodon, It is somewhat 
grooved behind and also on the inner side, and pt*e8ents a slight pro- 
cess at its base behind^ and another, also towards its base, on its 
inner margin. The 3rd incisor is small, simple, procumbent, with 
a alight posterior process at its base. The canine is of similar form, 
except that it is less procumbent; it is also larger, and more verti* 
cally extended. The Ist premolar is similar as to its crown, though 
smsdler. It differs from the more anterior teeth of the mandible, in 
that it is implanted by two fangs. The 2nd premolar is larger, with 
a small tubercle at its base in fronts and another one behind; the 
posterior cutting edge also develops a small cuBp. The 3rd pre< 
molar is very like that of Centetes, and consists of a triangular prism 
(with an angle turned outwards), and a posterior basilar process. 
The first two molars are of similar form; and all three have the pos- 
terior basilar process more developed than in the corresponding teeth 
of Solenodon or Centetes. The 3rd and last lower molar appears, 
lit>in Professor du Bocage's figures, to be of the same shape as the 
preceding molars, but rather larger in size. In the greater size of 
the posterior basilar process of the lower molars we again see an 
approximation (similar to that existing in the upper molars) to that 
type of dei.tition which presents us (as in Talpa) with two triangu- 
lar prisms to each lower molar. 

As regards the rest of the skeleton, there are, according to Pro- 
fessor Aliman*, 16 dorsal and 5 lumbar, 3 sacral and many caudal 
vertebne. The spinous process of the axis is exceedingly large ; and 
the other cervical vertebrw have all more or less elongated spinous 

> See below, woodcut on page 188. ' Loc, cit, p. 8. 

VOL. 11. '9 
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proceaseB. The cervical transverse processes are not much expanded 
antero-posteriorlj. The 3rd, Aiik, 5th, and 6th cervical vertebra 
have hypapophjsial processes. The dorsal spines are elongated, and 
those of ike lumbar region are much antero-posteriorly extended. 
The metapophyses, anapophjses and transverse processes are small ; 
bat there are well marked hyperapophyses^ on the two last dorsal and 
the fii'st four larobar vertebras. SmaJl hypapophyses are developed 
beneath the first four dorsals,, and the caudal vertebras are provided 
with large chevron bone& Tho mannbriinn is of moderate size and not 
keeled. The clavicle, by a most remarkaUe exception amongst Insec- 
tivora, is entirely absent. Both supra- and infra-spinatas fossae are 
well developed in the scapula, which has no metacromion process, and 
the acromion is very slender. The kumenis is decidedly longer than 
the scapula, and its lower end has neither olecranal nor supra-oondyloid 
perforation.. The great tuberosity ia exceedingly elongated*. The 
radius and ulna are con4>lete and distinct. The carpus has eight 
bones ; and these Professor AUman ha& been kind enough to inform 
me, are the usual ones, there being no intermedium, and the sca- 
phoides and semilunare being separate. The pelvi» is wide with a 
very small pnbic symphysis. The- ilium is not. markedly concave 
either within or without. The femur has but a sli^t ectogluteal 
ridge: whether the inferior, anterior depression exists as in CmUeieSf 
I cannot say. ** The tibia and fibula are eonflueut with one another 
for the lower third of their length'." The metatarsus is not much 
elongated 

CHBYSoc^LORIB^ This African genus presents us with remarkable 
characters different firom any we have yet met with. It has usually 
however been associated with TcUpa^ but if compared with that 
genus it will be seen to differ from it in many respects, and strikingly 
in the general: form of the cranium. Indeed the rapidity with which 
the skull narrows from, behind forwards is greater than in any other 
Insectivore, and is most nearly approached by Afttcrascelidea prdbo- 
8cidens, The vertical extent of the cranium is also much greater in 
proportion ta its length than in TcUpa. The greatest breadth of the 
skull too, unlike that of the last-named genus, is situated between the 
posterior roots of the zygomata, and these, instead of being slender, 
are exceedingly strong and mu^h vertically extended arche& The 

> Seeloe. e{<.PUIL 

* ** A strong pysamidal projeotion, by wfaioh the Mos of the shaft is eontinned 
for abont ^^ths of an inch beyond the head." AUman, loc, cit. p. 12. " Qoanto 
ao humeros, esse distingae se muito bem do hnmenu do SoUnodon^ e de todos 
OS inseotiyoroB, por nma gpwide apophyse vertical e oonica qne oocupa precisa- 
mente o logar da grande tuberosida. Esta apophyse, que se eneontra egual- 
mente na extremidade superior do homeros d'ootros mammiferos nao olaviou* 
ladoB, 08 ruminaates, tomaria por si 86 Impossi vel a jonc^fio do olavicQla k czfsta 
da omoplata." Barhoza du Bocage^ I. c. p. 12. 

* Loe. cit. p. IS. 

* The skull, dentition and various parts of the skeleton of this genus are 
represented by De Blamville, loe, cit. Pis. V. YII. VIII. and IX. For the denti- 
tion also, see F. Cuvier, loe. eit. No. XVIII., and Owen, loe, cit. PL CX. fig. 1. 
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orbits howerrer are inoomplete^ and there is not even a trace of a 
postorbital process, though the skull is slightly constricted laterally, 
behind the orbits. The occiput is very krge, as in TalpOj but it 
does not slope forwards as in that genus. The anterior nares are 
very remarkable, the premaxilla on each side being produced forwards 
in a very singular way, resembling that already noticed in Sdenodon^ 
but greater in degree. The processes are so twisted that the flat- 
tened 8ur£stce6 of each look rather upwards and downwards than 
inwards and outwards; so that when the extremity of the muzzle 
is looked at from above, it has somewhat the appearance of a minia- 
ture representation of the same part in the skull of the Ornitho- 
rhyncus. There is no sagittal ridge, but a lambdoidal one traverses 
the summit of the cranium and becomes continuous on each side 
with the ^goma, so that between the posterior end oi this arch and 
the proper cranial wall a remarkable fossa is formed. There is no 
ridge or process in front of the orbit The temporal fossa is rather 
large but in (7. capenms is encroached upon by the well-known * bony 
vesicla The palate is short and wide, and widest between the last 
premolars. It \b rather strongly concave antero-posteriorly, but has 
no longitudinal median ridge. There are no defects of ossification in 
the palate, nor is there any thickening of, or median projection from, 
its posterior margin, which is either some little distance behind the last 
molars, or almost on a line with them. There are no pterygoid fossse, 
and the well-defined meso-pterygoid fossa narrows but very slightly 
backwards and ends in no excavation. The pterygoid region itself is 
not inflated ; though the vesicular enlargement behind it on each side 
18 more prominent and sharply marked than in Talpa, The foramen 
magnum is large, but looks rather more backwards than in Talpa, 
There are no paroccipital or mastoidal projections. The glenoid 
surface is triangular and very small ; it is situated quite behind the 
foramen ovale and above the external opening of the auditory meatus. 
The cranial wall bounds it both internally and behind. The cribri- 
form plate is very large, but the pre- and ba^i-sphenoids project but 
little into the cranial cavity. The periotic is not nearly so salient 
inwards as in Talpa, The cranial bones anchylose together very 
early, but Professor Peters' has detected the limits of the premaxilla, 
which is of considerable size. There is no distinctly marked pterotic 
or any lateral occipital fissure. 

The mandible is very peculiar, the upper part of the ascending 
ramus having the appearance of having been sharply cut ofi*; its 
summit being nearly straight, and the coronoid process not rising so 
high as the condyle, the little elevation of this process reminds us of 
Macro9cdide8, The condyle is not transversely extended, but is 
rounded. The horizontal ramus and the symphysis are short; the 

1 See De BlainTille, loe. dt. p. 15, and J. L. Wagner, loc. cit, p. 580. See 
also Hyrtl, VergUichmd, anat, Untemich, iiber das innere Gehorotgan des 
Meruehtn und Sdugethiere. Prag. 1845, p. 60. 

* Reite naeh Mossambiqiiey p. 71. 

9—2 
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angle much produced, expanded and truncated at its extremity, and 
considerably bent inwards. 

There are small double pre-condyloid foramixia, and carotid 
foramen (as in Tcdpa), and a small glenoid one. The foramen ovale 
is of moderate size and separated by a bony bridge from the large 
opening representing botli the foramen rotundum and sphenoidal 
fissure, if not the optic foi-amen also, which I have not detected as a 
separate opening. The palate is perforated by numerous small 
apertures, but there are no marked posterior palatine foramina. The 
anterior palatine foramina are rather small. The infrarorbital 
foramen is large and single, and bounded above by a moderately 
stout spiculum of bone. The lachrymal foramen is minute and 
situated just behind the summit of the anterior end of the just 
mentioned spiculum. One or two mental foramina open outside the 
mandible beneath the first or last premolar. 

The dentition of this genus, Dr Peters having determined the 
number of the incisor teeth, appears to be as follows : 

3«.3 1—1 3—3 3—3 2—2 18 . 20 ^^ ,^ 

^•3=3' ^-TZrr ^•^' 3=3' ""'$=5 ^' 2=2 = 18 ^ 2^ = 36 or 40. 

• 

The Ist upper incisor reminds us of SccUaps, Solenodon^ and PoUh 
mogale; the 2nd is smaller, with a rudimentary anterior cusp, 
and the 3rd smaller still and quite simple. The upper canine is 
slightly smaller than the second incisor, and has a small posterior 
cusp. The 1st premolar has one principal cusp and two small cusps 
developed from the external cingulum. The 2nd and 3rd premolars, 
and all the molars, except the occasional 3rd, consist of one long prin- 
cipal cusp, two smaller from the external dugulum, and one internal 
cusp from the internal cingulum ; so that each tooth consists of a single 
triangular prism with an angle turned inwards; the prism being 
much extended transversely and very narrow antero-posteriorly, and 
attached to a supporting surface which develops an internal promi- 
nence \ The 3rd molar is small and rudimentary, and is absent 
in some forma 

In the lower jaw the 1st incisor is much smaller than the 2nd, 
again reminding us of Soalope, SoUnodan, and Fotomogcde. It is ex- 
ceedingly slender. The 2nd incisor is large and pointed, the 3rd is 
very small, but has a small posterior cusp. The canine and first 
premolar are similar, but rather larger in size. The 2nd premolar 
and the teeth behind it are alike in shape and size ; each is a lofty, 
antero-posteriorly compressed, triangular prism with an angle turned 
outwards, and separated from its neighbours by an interval. In 
some si)ecies' each of those teeth has a small posterior basal talon, 
but in C, capensis this is not the case, and the molars of Uus species 
ofiTer the maximum of concentration of the whole order. 

^ See below, woodcut, page 188. 

* It is 8o in the specimen of C. rvJbra in the British Mnsemn, and it is so 
represented in Profesaor Peters' figure of C. obtmirottrit, Reise naeh Moman- 
bi<iue, Tab. XXII. fig. 22 a. 
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I am inolined to think that the species with the reduced number 

Le. M. j vith the basal talon to the lower grinders 

and destitute of the peculiar prominence in the temporal fossa, should 
perhaps be separated as « distinct genus from the original form C, ear 
penais. It may perhaps be conveniently distinguished under the gene- 
ric term CcUcochloris. As regards the rest of the skeleton I can only 
speak, from observation, of C, capensis or Chyrsochlorts proper. In 
tliis form there are 20 or 19* dorsal, 3 lumbar, some 3 or 4 sacral, 
and a few caudal vertebiie. The spinous process of the axis is small, 
and none are developed on the other cervical vertebne, the neural 
arches of which are however more antero-posteriorly developed than 
in the TdlpidcR. The transverse processes are not greatly over- 
lapping, nor are there conspicuous cervical hypapophyses. The 
dorsal spines are £iirly developed, except the first two. The lumbar 
processes are feeble ; and there are no hyperapophyses or autogenous 
hypapophyses, though the first lumbar vetebra developes a hypapophy- 
sial ridge. The manubrium though keeled is small; and the clavicle 
is exceedingly long and slender, and does not articulate with the toler- 
ably long humerus, the internal condyle of which is perforated. The 
scapula is quite unlike that of the Talpidce, being broad, with a lofty 
spine, and large, though blunt^ metacromion process. The radius and 
idna are complete and distinct; and in addition an ossification of a 
tendon' gives a third bone to the fore-arm. The carpus has the 
scaphoid aud semi-lunar6 separate", no intermedium, and no sickla- 
sihaped ossicle. There are only 4 digits, no one of them has more 
than 2 phalanges\ 

There is not only no pubic symphysis, but the 2 pubes are wide 
apart The ischiatic tuberosities also are somewhat everted. The 
tibia and fibula are anchylosed together inferiorly. There is a marked 
dijSerence from Talpa in the position of the shoulder-girdle, which is 
ikr back, leaving the cervical vertebree free, instead of more or less 
concealing them. There are 5 digits to the pes, each with but 2 
phalanges*. 

Galeopithecvs. The last genus to be here considered is one 
whicb has by most naturalists* been associated with the Lemurs or 
Bats, and not with the IiuectdvorOf where is, I think, tmquestionably 
its true home. 

^ 19 in the specimen in the Mnsemn of the Boyal College of Surgeons, also 
the number given by De Blainville, loc. cit, p. 14, also by Prof. Peters, loc, cit. 
p. 72. In C. obtu8iro8tri$ (my CalcochlorU) Dr Peteors found 19 dorsal, 4 lumbar, 
and 5 sacral yertebras, loc, cit, p. 72. 

* Peters, loc. cit. p. 72. 

' ReUc Nach Mossamhiquej PI. XXII. fig. 28, n. s. 

* Peters, loc. cit. p. 72. 

• Peters, loc. cit. p. 73. 

• See De BlainviUe, Ostiographie, Primates, Lemur, PI. V. F. Cuvier, loc. 
cit. No. XIV. Owen, loc. cit. PI. CXIV. fig. 1. Waterhouse, Tram. Zool. Soc. 
n. p. 385, PL 68. A. Wagner, Dr Peters, and Pro! Huxley have however placed 
it amongst the Inseotiyora. 
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The skull of Galeopithecns is broad and depressed, more re- 
sembling, in t^is respect, Rhynchocyan than any other Inseciivore, 
though the muzzle is broader and more obtuse than in that genus. 
The upper surface of the skull is constricted between the orbits.; and 
the cranium is broadest between the posterior roots of the ^gomata, 
which are complete and stout but exceedingly short ardhes. The 
orbits are limited posteriorly by a large post-orbital process, which 
descends towards but does not nearly attain a very much smaller 
post-orbital process developed from the upper border of. the zygoma. 
Posteriorly the skull is truncated, but scai*cely so in front. A strong 
ridge bounds the orbit anteriorly, and continues backwards to the 
post-orbital process just mentioned; moreover there is a very slight 
process projecting just in front of tiie lachrymal foramen. Temporal 
ridges prpceed from the upper post-orbital processes, and join^ sepa- 
rately, but very near together, the lambdoidal ridge. The temporal 
fossa is rather small, the muzzle is slightly ooncave on each side, and 
a marked concavity is produced on the upper surface of the cranium 
by the elevation of the superior margin of each orbit. The palate is 
wide, and without any defects of ossification. Its posterior margin is 
rather thickened (or rather bent downwards), and extends forwards as 
£5ir as the anterior end of the penultimate molar, being strongly oon- 
cave, with a marked backward median projection. The pterygoid 
fosse are so minute as to be hardly noticeable. They are somewhat 
like those existing in Tupaioby only still smaller; the divergence of 
the minnte ectopterygoid lamella taking place lower down. The 
mesopterygoid fossa is large and shallow, narrows slightly backwards 
as &,r as the pterygoid fossae^ and then widens a little. It does not 
end in a posterior excavation^ nor does the basi-sphenoid develope 
lateral processes. The foramen magnum looks directly backwards. 
There is no paroocipital process, but a large and swollen mastoidal 
one on each side. The glenoid sur&ce is transversely extended, but 
made strongly ooncave antero-posteriorly by the extreme forward 
curvature of die post-glenoid process^ which reminds us of its form in 
Soreoc The cribriform plate is rather small, and the pre- and basi- 
sphenoids are not inflated. The premaxillsB are of moderate size, but 
are widely sepaiuted from the frontals, while the nasals become very 
broad towards their posterior termination. They extend backwards 
a little further than do the maxillse above. The parietals form only 
a moderate part of the cranial roof. The malar is large, and forms 
part of the floor of the orbit ; it is imperforate. 

The mandible is remarkable for the very small extent to which 
the condyle and coronoid process rise above the level of the lower 
dental series, in which respect GaleopUhecus resembles ChrysocMoris, 
while the coronoid process but momnts little above the condyle, in 
which respect it approaches Macroscdides and its allies. Although the 
ascending ramus is so little developed, yet the angle is large, rounded, 
and somewhat arched outwardly, its margin being a little incurved. 
The symphysis is short, and the horizontal ramus increases in depth 
from before backwards. Both the outer and inner sides of the ascend- 
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ing ramus are raiher concave, The concavity being saperior out- 
wardly, inferior inwardly. The condyle is much extended transversely. 
The coronoid process is very small, narrow, and rather pointed. 

There is a single pre-condyloid foramen on each side, but no 
carotid or glenoid Ibramen, nor any kind of ali-sphenoid canal. 
The optic foramen is laige, and the optic nerve does not traverse 
any long canal. Cloee to the last-mentioned foramen (and sepa- 
xated from it by a very small lamella) is the opening which repre- 
sents both the spheneidal ^fissure and the foramen rotundum. The 
foramen ovale ia at some distance behind, at the inner side of 
the glenoid surfiice. These is no suboptic foramen, bnt a supra- 
orbitol one at the anterior part of tike Toot of the orbit. There is a 
small posterior paladne foramen on each side, but a remarkably 
large anterior pidatine. The spheno-palatine foramen is small, snd a 
little below and in front of an orbital-foramen. Two or three veiy 
small infra-orbital foramina open on each cheek, and the rather small 
lachrymal foramen opens just within the margin of the orbit There 
is much irregularity in the situation of the mental foramina. 

The dentition of this genus may be represented by the formula : 
2—2 1—1 2—t 8— 3 16^^ 

The form of the very peculiar incisors and canines in this genus 
is so well known and has been so often described that it is unneces- 
sary heca to describe them again, but it will, I think, be well to 
call attention to the structure of the last premolar and the three 
molars, both above and below. Each of these u|]|»er teeth con- 
sists of 2 triangular prisms with an angle turned inwards, 2 very 
small cusps internal to the angles just mentioned, and, finally, a very 
large intmuJ cusp. Of all the forms before reviewed Uroirickua is 
that in whidk this form of upper mohu* is most nearly approached \ 
The lower molars each consist of two small triangular prisms (with 
an angle turned outwards^ coimected together by a very mrge cusp or 
external ridge (convex outwardi^ a deep depression existing between 
this external parajpet and the two triangular prisms. This shaped 
lower grinder exists in no other Insectivore, but perhajps the neeunest 
approximation to it may be fotmd in Sorex, 

As regards the rest of the skeleton, there are 14 dorsal, 5 lumbar, 
5 sacral, and many caudal vertfebne*. The axis has a moderate spine, 
and a small one is developed in each cervical vertebra behind it 
There are a pair of hypapophysial processes at the posterior end of the 
under-surface of the bodies of the same vertebr» . All the dorsal 
and lumbar vertebrsd have moderately high spines, which are however 
much antero-posteriorly extended. The lumbar metapophyses, ana- 
pophyses, and transverse processes are smalL The ribs are very broad. 

1 See below, woodent, page 188. 

* I>eBlainville Bays, 18 dorsal, 6 lumbar, and 6 saenl. OsUographief FrimaieB, 
Lemur, p. 28. 

' Mentioned by Prof. Huxley in his Honierian Leoturea for 1865. 
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The davidfiB are long and ratlier slender; the scapnlse are singu- 
larly extended antero-posteriorly, reminding as of those of man, cer- 
tain apes, and the pteropine bats. There is a well-developed spine, 
but no metacromian process, though the acromian sends a prolonga- 
tion forwards; the coraooid is T-shaped \ The manubrium is small, 
and not distinctly keeled. The humerus has its inner condyle per- 
forated, and the ulna is fused inferiorly with the radius. The carpus 
is provided with a scapho-lunar bone, but there is no os intermedium. 
The proximal phalanges are much shorter than the median. 

The pelvis has a very narrow ilium, without any marked conca- 
vity, the pubic symphysis is short but constant. The tuberositios of 
the ischia are produced slightly backwards. The femur has a third 
trochanter, the fibula is not only complete inferiorly but it becomes 
more slender towards its upper end than towaixls its lower termina- 
tion, thus shewing a tendency to approach the cheiropterous type of 
structure. The metatarsus is shorter than the digits of the pes, but 
longer tban the tarsus. Each extremity is furnished with fine un- 
guiculate digits* 

With Gaieopithecus eads the list of insectivorous genera; and now 
it may be well to review the more remarkable characters which we 
have seen presented by the various forms. First, with regard to the 
general form of the skull : the two extremes are presented by CenUteSj 
EricvluSy and EehinopSj on the one hand; and Macroscelides, FeirO' 
dromus, Tupaia^ and Ckrysochloria, on the other. In Rkt/nchocyon 
and GeUeopithectis it is, we have seen, exceptionally broad in propor- 
'Uon to its height 

The cranium is almost always broadest between the posterior 
roots of the zygoma or glenoid sur&ces ; but in Ttdpa, Condylura, 
SccUpus, ScapcmtcSy UrotrichuSy and Myogohy the greatest breadth is 
more posteriorly situated. In the same genera, and in Sorex^ the 
supra-occipitai is exceedingly developed, extending far forwards. In 
the lust-mentioned genus, as also in Centetes, Ericulus^ Echinopa, 
Solenodon, and Potomogaley there is no zygomatic arch. In the other 
geneitt it is present, though generally more or less slender, and exceed- 
ingly so in Talpa and its allies. On the other hand, in Chrysochloris 
it is deep ; and it is very well-developed, though short, in GcdeopUhecus, 
Post-orbital processes are entirely absent, except in Rkynchocyon^ 
HylomySy GtUeopUhecuSy FttlocerGus, and Tupaia, In the lastruamed 
genus alone is the orbit completely encircled by bone, though it is 
almost so in Fttlocercus. In these two genera and in Hylomys there 
is a malar perforation. In Tupaia^ ErinaceuSj and Gynmuray there 
is a ridge in front of the orbit, and in Galeopithecus the orbital 
margin is very sharp. A more or less marked process also projects 
outwards in front of the lachrymal foramen in these genera (with the 
exception of Tupaia) and also in Solenodon, A very large lamb^ 
doidal ridge exists in Centetes, Solenodon, Gymnwrcky and sometimes in 

1 These pointBf as well as the shortness of the proximal phalanges, were 
notioed by Prof. Huxley in his HunteriaiQ Leotures for 1866, 
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Sorex. In Sorex and GcdeopUheeua the po^t-glenoid process projects 
very strongly forwards as it descends. The premaxilla is produced 
strongly forwards iii Solenodan^ Chrytochlorisy and CcUeochlariSf bat in 
no others. Defecte of ossification in the palate occur in widely-dif- 
ferent forms, namely, in Erinaceus, Talpa, Myogalej Tupaia, Macro- 
mseUdeSy Fetrodrom/ue^ sxidSolenodon. The posterior margin of the palate 
is more or less thickened in CerUetee, SoUnodon^ Erincbceui, Gymnura, 
Myogdle^ PtUocercuSj and GaleopUhectts. In Erinaceua and Oymnura 
only is there a transTerse bony plate behind this thickening. No ptery- 
goid fossa exists in Talpa^ C<mdyltMra{f^ Scalops, CenteUSy EriculvSy 
Eckinopsy Solenodony Fotamogale, Chrysochlaris, and Calcochlorit. The 
mesoptefygoid fossa often narrows as it extends backwards, but only 
in Cenietesy EricuItUy and ErinaeeuSy does it end in an excavation 
of the basis cranii. An ali-sphenoid canal exists in CenteteSy Erica- 
luSy Solenadony and Foioinogaley and probably also in Eehinops, but in 
no other form. An external ali- sphenoidal canal is to be found in 
Gymnttra, Tupaioy FtilocereuSy and probably also in Hylomys. Par- 
occipital processes exist in CerUeteSy ErieuluSy EchinopSy Solenodony 
Erinacev4iy and Gymnwra, also in Fotamogale, where they are pecu- 
liarly bent backwards. Well-developed mastoid processes are to be 
found in Ga2eopithecu8y ErinaceuSy Gymnwray ErunduSy and Eehinops, 
The two nasal bones anchylose together rapidly in the two last-men- 
tioned genera^ and also in GenteUSy SolenocUmy and Fotamogale, 

A distinct carotid foramen does not appear to exist in those 
genera in which the nasal bones soon unite together, nor in Erina- 
ceuSf Cfymnur€iy and Sorex; but in the other genera there is a foramen, 
which probably serves for the carotid artery. A large pterotic bone 
is only found in Talpa and its allies, llie foramen rotundum is 
distinct from the sphenoidal fissure in Tupaia, Gymnwray and generally 
in Ermaoeus; and in the two last genera, and in them only, the 
optic nerve traverses a more or less long, though very small, bony 
canaL In the same two genera, as also in Macrosedidesy Fetrodro^ 
mus, Ehynchocyofi, and Fotamogale, there is a sub-optic foramen. 
I have not observed this in other genera. The infra-orbital canal is 
single, except in Galeopithecus ; it is generally a short canal, but it is 
more or less prolonged in Eri/wuseuSy GymnwrOy Tupaia, HylomySy 
and Sorex, In MacroscelideSy Fetrodramus, Fhynchocyony and Gaieo- 
pUheeus the lachrymal foramen opens well within the orbit. In the 
others it is at, or in front of, the anterior margin of the orbit; and in 
Taipa it is well forwards on the cheek. The exceedingly truncated 
ascending ramus of Chrysochloris is peculiar to that family; and the 
deep fossa inside the mandible of Sorex is found exclusively in the 
Soncidce, 

There are very generally 3 incisors above, and 3 below, on each 
side, but there are several genera in which this is not the case. The 
1st upper incisor is mostly much larger than the 2ud; \>ut in the 
lower jaw the 2nd is often (as is Centetes, EriculuSy EchinopSy 
Solenodanj Fotomogcdey SoalopSy MyogdUy and Chrysochloris) much 
larger than the 1st. An incisor has sometimes two fangs, as in 
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GaleopilAtcus and Patrodrotnus ; and very oftaa the up)>er ouune is 
fdmilarlj furDuhed. In Behinopt, Sorex, and Gal«opilheeu» there are 
leea than 3 premolars above ; and in the same genera and in Brina- 
eeus there are lees than 2 such below. lu Gymnura, Ttdpa, Condy- 
lura, Seapamue, MyogtUe, and Hylvmyt, there are more than 3 premo- 
lars both above and below. The true molar teeth of the npper jaw 
in the loseotivorB exhibit an interesting series of modifioations, from 
MaeroteeUdea, on the one hand, to ChryaociUori» on tlie other; and 
these modifications panllel in a remarkable manner, and the difier^ioe 
presented hy the different .genera of MarBapiala'. 

MAMOlBELiau PTttAOENMI TUPAIA 



•f 1 1 

Oiinding Bnrfftees of left upper molara of different geuen. 

a. a&tero-extenud ensp. h. Bntero^intemBl onsp. e. ponero-eitenuit ongp. 

il. poBtero-intenul cnsiu 1, 3, 8, 4, ouqu of ntsnial ciiigiilnm. 

Aji upper molar, as w« have aeen, majr sometimes, aa ia Ervnacetis 
«nd Gymnura, present i well-developed cnsps (tJie antero-intemal 
and postero-extemal ones being united by an obliqae ridge) and a 
small external dogiilum. These i cHSpe may, as in MaorMcdidM, 
FetrodroTime, and Rbynehocyon, be united bj transrerae ridgee — me 
such ridge joining the anterior pair of cusps, the other the posterior 
pair. This very fieenliar form of tooth is moie or leas approached 
by that seen in Phalanguta and the Macropodidee; and it is the 
more singular that there should be this resemblance between ^le 
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iBcdaiB of tbese iMig-legged, Icmg-fbotod, laltatoi^, Aft-inun iDseotivorat 
and thooe of ttie IcangaroM and k&ngaroo rate, as the upper iaci- 
aon also shew a certain degree of reaembliinoe'. 

Sometimes the external ctngnlom la more developed as in Ptilo- 
aetvus; and in T%pma it is atill more eo, producing, in ooDJanctton 
with the two oat«T priacipal cmtpa, the appearance of two trian- 
gular prisms; while the postero internal principal cusp becomes much 
diminished in sixe. Id other forms the external cingulnm developes 
3 or 4 unall but distinct «usps; which, being united by ridges with 
the ezt^nal pair of principal ouspe, form with them two Tery well- 
marked triangntar prisma, as in Talpa, where the poatero-intenud 
principal ou^ has disappeared. 

Sometimes, however, all four principal cusps ooezist with thoee 
ot the external oingulum, together witti an additioaai prominence 
of the internal cingulum. This may be oeen in Urotrioluit, but espe- 
cially in OaUopitheoua, when the molar exhibits the maximum of 
complexity in the order. PotomogdU shows, as has bean said, a very 
intereatiDg approximation -of the toiangular prismej the two external 
priodpal cusps still howerer remaining distinct, though in cloos 
jnxtopodtion. In CenUU$ it appears as if the ooncentrataon bad 
been carried farthei^ the two pristas amdng into ose, ax also the 
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(9 ^^pdOS 

Orinding snrfBoes ot right lower mcJars of different genera. 

> The reeemblanoe between tbe «tniiitiire of the molar teeth ot the imteti- 
xna Uannpials and that ot the mtjan ol man? placental InsMtiTOia has often 
in remained. 
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two external principal cnsps. The single representative of tbeee, 
however, has two small prominences on its inner side. In Chry- 
soehloris we have the maximum of concentration, there being but 
a single triangular prism, the internal angle of which represents 
the two external principal cusps of Erinaceus and others, while in- 
ternal to this there is but a single prominence to represent the two 
internal principal cusps. 

The lower molars present less variation in ^hape, consisting 
generally of two triangular prisms, which may be, as in TalpOj 
about equally developed ; or the posterior may be more or lees abor- 
tive. This abortion is very marked in PotomogaUy more in CetUetes 
and Solenodan, and most in Gkrysochloris Capensis, where each molar 
is reduced to an absolutely single triangular prism, separated from its 
neighbour by a marked interval. One veiy large lower incisor on 
each side is a condition peculiar to Sores. 

As regards the rest of the skeleton the most prominent features 
are as follows. The number of dorsal and lumbar vertebrffi taken 
together is pretty uniform, ranging and varying from 19 (or veiy 
rarely 18) to 23 or very rarely 24. The dorsal vertebne are most 
numerous in ChrysoMoris (19 or 20), and then in CerUetet (18 or 19). 
In other forms there are often but 13 such. The lumbar vertebm 
are 8 in Rhynchocyon, in Chryaocfdoris but 3. The sacral vertebne 
vary from 3 to about 5 in number. The spine of the axis is largely 
developed in Centetes, Solenodan^ Potomogcdey Oymnvray Mcusrosedi- 
deSf Fetrodromus, and Bhynchocyon, In Talpa, as Professor Owen 
has shown', the transverse processes of the cervical vertebne are sin- 
gularly expanded antero-posteriorly. The caudal vertebra are few in 
number in Ermaoeua^ OevUetes, JSrtcidttSy jScIdnop$j Talpa, Candylurct, 
ScalopSi ScapamuSy UrotridiuSy Chryaochlaris, Calcochloris, and Hylo- 
my 8; in the other genera they are numerous. In Talpa and its 
allies as also in the Chryaochloridce the 6 posterior cervical vertebra 
are destitute of spines; but in the last-named fsimily the dorsal 
spines are rather long, and they are very so in Macroaeelidea, Petro' 
dramttSf Bhynchocyon, Solenodon, Potomogale, and Centetes. The 
lumbar spines are much antero-posteriorly extended in the last three 
genera in JEchinopa, in GcdeapUhe&us, and doubtless also in Ericvlus, 
The lumbar transverse processes ane very long in Tupaia, In 
Jfctcroscdidegf Petrodromua, and JRhynchocyonf they are much de- 
veloped antero-posteriorly, and in all four genera the metapophyses 
are large. Large cervical hypapophyses exist only in Sorex and 
Potomogale*. In Talpa and its allies there are hypapophjsial 
ossicles beneath the interspaces of the lumbar vertebrss; and pro- 
cesses are developed, in Tupaia, beneath some of the trunk verte- 
brae. Hyperapophyses are well marked in Centetes, Echinops (no 
doubt Ericulvs also), Solenodon, Potomogale, Sorex, Macroaixlidea, 
Petrodromiis, and Rhyncfiocyon, 

The peculiar developement of the manubrium, claviclOj and hu- 

1 Anatomy of Vertebrates, ii. p. 886. * Allman, loc, cit, p. 8. 
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meroB of Taipa and its allies is fitmiJiar to aU. The clavido is pre- 
sent in all except PoUnnogale. It is exceptionally slender, however, 
in Cktysoehloris. There is almost always a supraoondyloid foramen 
in the humerus; though in Erinaoetia it is generally absent, and 
sometimes so in Sorex. It is abo wanting in FotOTnogale^. The 
radius and ulna are both completely developed, except in OaUO' 
pitheetuff Macromxlide8y and Fetrodramus. There is a scapho-lnnar 
bone in GaleopMecuSj Tupaia, CerUeteSy Soknodoriy Erinaceus, Gym,- 
nuT(j^ and Talpa, and its allies. An os intermedium exists in the 
same genera, except Oaleopitheeus^ and also in EricuLuSy Macrascdidesy 
FetrodronwSy and Rhynchoeyim. 

The pubic symphysis is generally very small or absent; but it is 
long in the three last-mentioned genera and in Tupaio^y and most 
probably also in PiUocercua and Hylfyinys, The tibia and fibula are 
generally anchylosed together inferiorly, bat they are complete and 
separate in Galeopith&mSy Tupaioy CerUeUSy Erieidvs (most likely also 
m' Eekvniops)y and Solenodon, The metatarsus hi exceptiooally elon- 
gated in Bhynohocyon, FetrodromuSy aud MacroacelideB; and in the last 
two genera and in the Chrysoehloridoi alone amongst Insectivores 
are there less than five digits to each extremity. 

As Professor Peters has pointed out' Tupaioy MacroacdideSy Rhyr^ 
ehocyouy and GcdeopithecuSy differ from the rest of the order in the 
possession of a ccecum. 

The affinities which become evident from the variations in struc- 
ture above enumerated correspond, as I observed in the first part of 
my paper, very closely to those already detected by Professor Peters^ 
who divides the Insectivores into seven fiimilies, as follows : 

1. Galeopitheci : — GcUeopithecus. 

2. TupaysB : — GladobateSy FtilooercuSy ffylomys. 

3. MaeroscelidoidiB : — Rhynchocyony Jfacroacelts. 

4. Centetina: — Solenodauy CerUeteSy EriculuSy Echinogaley Foto- 

mogale*, 
6, Erinaceina : — ErinaceuSy Gymnura, 

6. Talpina : — Myogaley UrotrichuSy Gondylura, Sealops, TcUpa, 

GhrysochlorU. 

7. Sorices : — Sorex. 

Nevertheless there are many cross-relationships between these 
families; and, of course, it is quite impossible to arrange them natu- 
rally in any single series. Yet I do not think that they can be united 
in any larger natural groups, but on the contrary, that even two more 
primary divisions may well be instituted, and the order Insectivora 
be made to consist of nine natural funilies; Fotomogaie being on 

^ Allman, loe, eit, p. 12. 

* Table of a classification proposed for the Inaeotiyora at the end of the 
artide on SoUnodon CtUamu before referred to. Abhand, d. K, Akad. d. W, <tt 
Berlin, 186i. p. 20. 

' I add Potomogale here beoaose Dr Peters has recently published his 
opinion that it should fonn part of the Centetina. See Monatsbr, Akad* W, 
Berlin, 1865, p. 286. 
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the one hand separated from Dr Peters's Cenieiifntt, and ChryBOcfdoris 
from his Talpina, It is true that Potomogale agrees with tiie CerUe- 
tina in the presence of the ali-sphenoid canal, the anchylosed nasals, the 
absence of a zygoma, and the presence of hyperapophyses, and some 
other points, but the peculiarities before enumerated, some of which 
are repeated below, appear to me to fully justify its separation. 

C^trysoMoris and Calcachlans resemble Dr Peters*s Talpina in 
certain characters > but these appear to me to be adaptive, not essen- 
tial ; while the remarkable form of the molars (an exaggeration of the 
Centetes type), together with the slender clavicle and numerous dor- 
sal vertebrae, would almost induce me to regard it as rather a modifi- 
cation of a type allied to OerUeies and Potamagale than of one allied 
to Talpa, and its geographical* distribution strongly confirms this 
view. 

The genera Erinaceus and Gymnura have many relations with 
Dr Peters's Tupaym, as the presence of a scapho-lunar bone and an os 
intermedium, the pterygoid fossa, the .distinct foramen rotundum, 
also, a considerable similarity in the foi'm of the molars^ and some 
other points, as well as geographical distribution. On the other 
hand, the same two genera resemble Talpa and its allies in the union 
of the tibitt and fibula, the absence of any pbst^rbital process and 
of a coacum. Although the presence of a coecum tends to connect 
Dr Peters's MacroscelicUndas with his TupaycBy as also do the presence 
of an 08 intermedium, the long pubic symphysis, the large metapo- 
pbyses, and the carotid and glenoid foramina, yet they are widely 
separated by other characters, and indeed the structure of the molars 
in the former groups isolates it from all the other families of the 
order. In the presence of the peculiar sub-optic foramen it allies 
itself with Erinaceus, Gymnura, and Potomogale. 

On the whole, the arrangement of the Insectivora given at the 
commencement of the first part of this memoir, is the one which appears 
to me to be the most natural The number of families may appear 
great in comparison with that of the genera. But such a condition 
might be expected in an order consisting of forms which are the survi- 
vors of many kindred extinct oi^nisms ; and M. Pornel has called 
attention, in his very interesting memoir', to the numerous and varied 
insectivorous forms which have become extinct in Europe since the 
Miocene period. 

The characters of the several groups, as derived from the skele- 
ton, the dentition, the presence or absence of a coecum, and from 
geographical distribution, may be thus expressed : 

Galeopithecid^. Galeopithecus. Pallas*. 

TV ,.^. 2—2 1—1 2—2 3—3 «, 

Dentition, i. ^— ^ , a j— j , p.m. ^^^ , m. ^— ^ = 34. 

* Bulletin de la Soc. G^ol/tgiqtte de France, 1849. Vol. vi. p. 56. 

• PaUas. AccU Petrop. iv. i. p. 208, Tab. VIII. De Blainville, Ogtiographie, 
Lemur. Pis. VI. VIII. IX. Waterhouse, Tram, ZooL Soc, ii. p. 835, PI. LVm, 
Wagner, Schreb, Supplem, i. p. 818, v. p. 522. 
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Crammn broad, depressed; muzzle obtuse; skall broadest between 
posterior roots of zygomata, which are complete and stix)ng, but short; 
well-deyeloped post-orbital processes, sometimes enclosing orbits; mar- 
gin of orbit sharps with a small process in front ; orbit large, temporal 
fossa rather small ; no ali-sphenoid canal ; concave posterior margin 
of palate &r forwards ; pterygoid fossa minute ; no basi-sphenoidal 
or paioccipitcd processes; large swollen mastoid process on each 
side; strong post-glenoid process, tending much forwards; optic fora- 
men large ; foramen rotundum and sphenoidal fissure represented by 
one opening; a supra-orbital, but no sub-optic foramen; several small 
sub-orbital foramina on each side; anterior palatine foramina very 
large ; lachrymal foramen small, opening within the orbit; upper 
canine and second incisor each with two roots ; lower incisors pecti- 
nated; upper and lower molars very complex; 13 or 14 dorsal, 5 or 6 
lunar, 5 or 6 sacral, and many caudal vertebrae ; libs very broad ; 
clavicles long, a scapho-lunar bone^ but no os intermedium; ulna 
anchylosed to radius; fibula complete, but smallest towards its upper 
end ; metatarsals shorter than digits-; 5 digits to each extremity ; a 
large coscum. HaJbiUU, South-eastern Asia and Indian Archipelaga 

MACBOSCELIDIDiS. 

Dentition. i.g— ^, ^' iHI' ^'*^3^' 

Skull broadest between posterior roots of zygomata, which are com- 
plete and rather deep; orbits not encircled by bone; generally no post- 
orbital processes; dorsum of muzzle concave transversely; palate 
sometimes decidedly extending backwards beyond last molar ; orbit 
large^ temporal fossa very small ; no ali- sphenoid canal, malar imper- 
forate; carotid, post-glenoid, and sub-optio foramina; one opening 
representing both sphenoidal fissure and foramen rotundum; foramen 
ovale large ; lachrymal foramen opening well within the orbit ; coro- 
noid process of mandible not rising much, if at all, above condyle ; 
canine close to premaxillary suture ; last upper premolars not more 
vertically extended than the true molars ; upper molars quadri- 
cuspid, the anterior and posterior cusps being connected by transverse 
ridges ; 13 dorsal and 6 or 8 lumbar vertebree ; lumbar transverse 
processes much extended autero-posteriorly ; no hyperapophjrses ; 
hypapophysee beneath lumbar vertebras ; scapula with a long meta- 
cromion ; clavicles slender ; scaphoid and semi-lunar separate ; pelvic 
symphysis elongated ; metatarsus as long as, or longer than, digits, 
and much longer than tarsus ; Ibmetimes only 4 digits ; a coecum. 
HabikU, Africa. 

MAcaioscELn>B8\ Smith. 

Dentition. Lg-^, m. g-g or ^-^ . 

1 De Blainville, Oat^ographU, Inaectivores, p. 67, PIb. III. V. VII. VIII. X. 
Wagner, Schreher Supplem. u. p. 81, v. p. 534. Davexnoy, Mim. de Str<ub, i. 
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Skull sometimes much inflated by air cavities ; always much con* 
tracted between orbits ; no post-orbital process ; large defects of ossi* 
flcation in the palate; pterygoid fossa extending forwards to posterior 
margin of palate; sub-optic foramen not conspicuous; infra-orbital 
canal very short, the lachrymal foramen opening immediately above 
posterior termination of infra-orbital canal ; angle of mandible elon- 
gated ; upper incisors and canines all of much the same size ; third 
incisor with a single root ; third lower molar but little smaller than 
the first or sec >nd ; 6 or 7 lumbar vertebrae ; cervical spines very 
rudimentary; ulna anchylosed to radius; five digits to each extre- 
mity. Habitat. Africa, including the northern part. 

Pet&odbomus'. Peters. 

Dentition, i. ^---^ , m. ^j-— . 

A strongly-marked sagittal ridge ; skull never much inflated ; no 
post-orbital process; large defects of ossification in the palate ; ptery- 
goid fossa extending forwards to the posterior margin of palate ; sub- 
optic foramen conspicuous ; infra-orbital canal short ; angle of man- 
dible elongated ; first upper incisor very much larger than the second ; 
third incisor with two roots ; third lower molar but little smaller 
than the first or second ; 7 lumbar vertebrse ; cervical spinous pro- 
cesses very small ; ulna anchylosed to radius ; 5 digits to the manus, 
4 to the pes. Habitat. Eastern Africa. 

Rhtochocyon*. Peters. 

Dentition. Lg-^or—^, IL3-3. 

A strongly-marked sagittal ridge ; skull never much inflated ; cranium 
proper, broad, flattened above and very little naiTOwed between the 
orbits ; a marked post-orbital process ; no defects of ossification in the 
palate ; pterygoid fossa not nearly extending so fiir forwards as the 
posterior margin of the palate ; premaxilla very small; sub-optic fora- 
men conspicuous; infiiu-orbital canal very long, the lachrymal fora- 
men opening in firont of its posterior termination ; angle of mandible 
very short ; canine very much larger than the incisor, and with two 
roots ; third lower molar considerably smaller than the first or second 
one ; 8 lumbar vertebrae ; cervical spines pretty well developed ; ulna 
complete; only 4 digits to either ;nanus or pes. Habitat. Eastern 
AMca. 

Tab. 1. n. m. p. 50. Dr Andrew Smith, Zool. South Afriea, PL XV. Prof. 
Peters, Beise N<ieh. Moisambique^ p. 87, Tab. ^^TT. OeofF. St Hilaire, Ann. 
8e. Nat. 1829. xviu. p. 166—173. 

1 Prof. Petera, ReUe nach Mozambique, p. 92, Tab. XXII. and XXTTT. 
Wagner, Schreh. Supplem. y. p. 538. 

* Prof. Peters, Rei$e nach Mouambiquey p. 100, Tab. XXII. and XXIII. 
Wagner, Schreh. SappUm. r. p. 581. 
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TuPAnDJB. 

1_1 3_3 

^•3—3' ^l—V ^3—3' 

skull broadest betweea the posterior roots of the zygomata, which 
are complete and slender; orbits enclosed hj bone or at least a post- 
orbital process ; dorsum of moszle oonvex transversely ; an external 
all-sphenoid canal ; molar perforated ; carotid and post-glenoid fora- 
mina, but no sub-optic foramen; foramen ovale a narrow aperture 
widely separated from the spheno-orbital opening; lachrymal fora- 
men at margin of orbit or rather without it; coronoid process of 
mandible rising much above condyle ; canine not close to premazil- 
lary suture ; upper molars with four more or less marked principal 
cusps and an external cingulum, which tends to fornix with the two 
outer prindpal cusps, two triangular prisms; 13 dorsal, 5 to 7 lumbar 
vertebm ; lumbar transverse processes not much antero-posteriorly 
extended; well-developed hyperapophyses ; no hypapophyses ; sca- 
pula with only a rudimentary metacromion; clavidies lender; a 
scapho-lunar bone and os intermedium ; pelvic symphysis elongated ; 
tibia and fibula distinct^ ; metatarsus but very little longer than the 
tarsus; 5 digits to each extremity; a ooecum. HabitaL South- 
eastem Asia and the Indian Archipelago. 

TuPAiA*. Baffles. 

^ ^.^. 2:-2 1—1 3—3 3—8 . „ , 

Dentition, l ^ — 5 , c. j— - , p.il g— ^ , il = — = ; skull much 

narrowed anteriorly; zygoma very slender; orbits large and com- 
pletely encii'cled by bone; anterior margin of orbit sharply prominent; 
a proceoi above ihe ladu^mal foramen ; temporal fossa very small ; 
posterior margin of palate not thickened ; small defects of ossification 
in palate ; pterygoid fossa very small, and distant from palate ; no 
paroccipital process ; post-glenoicT process rudimentary ; molar with a 
large perforation ; foramen rotnndum distinct from spheno-orbital 
fissure ; a suprsrorbital foramen ;. infrarorbital canal long and nar- 
row ; posterior palatine foramen large ;* cinguhim of upper molars 
devf^oping cusps ; triangular prisms rather welMeveloped ; the two 
hinder upper premolars much more vertically extended than the true 
molars; caudal vertebne numerous. HahhaL South-eastern Asia 
and Indian Archipelago. 

PnLOCEBCUB*. Gray. 

^ ... 3—2 1—1 3—3. 3—3 , „ , 

Dentition, l g— g, ^1111' ^•''•3~3> M.^—^; skull much 

^ I presiime that PH2b«etvfM and Hylomy* agree with Tnpaiam this ohara^ 

• Horsfield'fl ZocL Besearehei, 1824^ S plates. Baffles, Linn, Tram, zin. 
p. 267. Miiller und SohlegeL VerhandeL 1889—1844. De BlainviUe, Imeetivorf. 
Pie. m. VI. and X. F, Cuvier*B DenU de$ Mammflre$, No. XVII. Owen's 
Odantograplw, PI. CXI. flg. 8. Wagner, Sehreb. Supplem, n. p. 87, ▼. p. 525. 

* Gray, Pro. Zool, 8oe. 1848, p. 24, and Zoology of Voyage of H,M.S, Sama- 
rang, 1850, p. 18, PI. 5. Wagner, Sckreber SuppUm. y. p. 528. 

VOL. II. 10 



146 MB MHTART, 

narrowed behind the post-orbital processes ; orbits very nearly encircled 
by bone; the anterior margin of each not sharply prominent; no pro- 
cess above the lachrymal foran^en ; temporal fossa large ; posterior 
margin of palate slightly thickened ; no defects of ossification in 
palate; pterygoid fosss distant from palate; a ridge-like paramastoid 
process; post-glenoid process rather large; malar perforation very 
small; foramen rotundimi and spheno-orbital fissure represented by a 
single opening; no supra-orbital foramen; infra-orbital canal large, 
but very short ; posterior palatine foramen very small ; external dn- 
gulum of upper molars not developing distinct cusps; last upper 
premolar much more vertically extended than the true molars, caudal 
vertebrae numerous. HabitcU. Borneo. 

Htlomts K Miiller and SchlegeL 

^ ^.^. 3—3 1—1 4—4 3—3 , ,, , 

Dentition, i. „ — oy c. ^ — r, p.m. . , m. ^ — «; skull not 

much narrowed anteriorly; rather so between the orbits; only a 
small post-orbital process ; a process above the lachrymal foramen ; 
no defects of ossification in palate; pterygoid fossse extending for- 
wards to posterior margin of palate; malar with a small perforation ; 
infra-orbital canal rather large, but not much elongated ; no supra- 
orbital foramen ; external cingulum of upper molars not developing 
cusps ; last upper premolar much more vertically extended than the 
true molars ; caudal vertebrae few in niunber. Habitats JavB^ Suma- 
tra, and South-eastern Asia, 

ERIKACEIDiE. 

L a -z — r , M. Q — ^ ; skull broadest between the poa- 

terior roots of the zygomata, which are complete, though somewhat 
slender; no post-orbital process; a ridge and process in front of 
orbit ; temporal fossa large ; pterygoid fosssB well developed ; a trans- 
verse ridge at posterior part of palate, with a narrow transverse plate 
behind it ; paroccipital and mastoid processes ; nasals separate ; malar 
imperforate, small, suspended in zygoma ; a glenoid but no distinct 
carotid foramen ; foramen rotundum distinct from sphenoidal fissure ; 
optic nerve traversing an elongated and very small canal ; a sub-optic 
foramen ; infru-orbital canal rather long ; no true ali-sphenoid canal ; 
lachrymal foramen opens just in front of orbit ; ascending ramus of 
mandible very concave externally; first two upper molars quadricuspid, 
with an oblique ridge in each connecting the postero-extemal cusp with 
the antero-intemal one; 14 or 15 donud vertebra and 5 or 6 limibar 
vertebra*. ; no hyperapophyses or hypapophyses ; all lumbar processes 
small ; clavicles slender ; scapula with a long, pointed metacromion 
process; ulna complete and distinct; a scapho-lunar bone and oe 

» MUller nnd SoWegel, Verhandel, i. p. 60, Tab. XXV. fig. 4—7. Wagner, 
Schreher SuppUm, ii. p. 554, and y. p. 530. Blyih, Journal A9iatic Soc. Bengal, 
1859, p. 293. 
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intermedium ; pubio symphysiB ybtj emiall or absent ; fibnla anchy- 
loaed below to tibia ; metatarsus short ; 5 digits to eadi extremitj ; 
no ooBcum. Babiiat. Europe, .^jda, AMoa. 

EsiNAGEUS^ linnnus. 

3^3 3_3 

^ 2ZI2 * ^'^' Q — 5 ; Bkull slightly oonstrioted between the orbits ; 

traDSverse plate behind the posterior palatine ridge, continuous with 
outer walls of pterygoid fossn ; defects of ossification in palate ; no 
external aU-spluBnoid canal ; mesopterygoid fossa ending posteriorly 
in an excavation of the bcuit eranii; sub- optic foramen small and 
hidden; spheno-palatine foramen dose to the foramen rotundum; 
upper canine smidl, generally with two roots ; third upper and lower 
molars rery small; 3 sacral vertebrse; caudal vertebrsd not numerous; 
spinous process of axis moderate ; humerus generally with no supra- 
condyloid foramen ; tuberosity of ischium not much prolonged back- 
wards ; femur with a moderate ecto-gluteal ridge. HaJbiUU, Europe, 
Asia, Afiica. 

Oyjotura'. Vigors and Horsfield 

3 3 4 4 

L s — s, p.M.^r — -7 ; skull much oonstnoted between the orbits; 

transverse plate behind posterior ridge of palate, not continuous with 
outer walls of pterygoid fossaa ; no defects of ossification in palate ; 
an external ali-sphenoid canal ; meso-pterygoid fossa not ending pos- 
teriorly in any excavation ; sub-optic foramen large and conspicuous; 
spheno-palatine foramen remote from foramen rotundum; upper 
canine large and conical, with one root ; third upper molar quadri- 
cuspidate ; third lower molar quite like the second ; 6 sacral verto- 
brffi ; caudal vertebrae numerous ; spinous process of axis very large ; 
tuberosity of ischium much prolonged backwards ; femur with a very 
Btrong ecto-gluteal ridge. Hahitcut, Malacca, Sumatra. 

OBHTXTIDiB. 

2—2 1—1 3— S 

skull rery cylindrical, broadest between the glenoid siurfaces; no 
zygoma ; no post-orbitel process ; no process and, generally, no ridge 
in front of the orbit ; temporal fossa large; no pterygoid fossa; paroo- 
dpital and mastoid processes ; nasals united ; malar imperforate ; a 
glenoid, but no distinct carotid foramen ; foramen rotundum one with 
sphenoidal fissure ; optic foramen very small, but not forming a long 

^ De Bhdnville, Ifueetivorei, p. 86, PI. YL YII. VIIL and X. F. Oinier, 
DentM de$ Mammifire$, No. XYI. Owen, Odontography, n. PL CX. fig. 5. 
Wagner, Sugjfie. u. p. 10. 

' Be Bhonville, IfuecHvoret, PI. VI. and X. Owen, Odontograpky. 11. PI. 
0X1. fig. 4. Horefield and Yigors, ZooUtg, Jowmal, ui. p. 846, PL VIIL 
Wagner, 8ehreh. Stolen, n. p. 45, v. p. 588. 

10—2 
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•canal; no sub-optic foramen; infra-orbital canal short and wide; 
ilachiynial foramen opening close to, or jost in front of, anterior margin 
of orbit ; a true ali-spbenoid canal ; no external ali-sphenoid canal ; 
upper true molars each forming one triangular prism, the two exter- 
nal principal cusps of a quadncuspid molal' being her^ represented by 
a single .prominence ; lower true molars with very small posterior 
'processes ; 15 to 19 dorsal vertebraa ; lumbar processes small ; no 
hypapophyses in the trunk, but distinct hyperapophyses; scapula with 
.an obtuse metacromion process; a suprsroondyloid foramen to hume- 
rus; an OS intermedium; pubic symphysis very small; tibia and 
fibula distinct'; metatarsus short; 5 digits to eack extcemity; no 
coecum. HabiUU. Madagascar and West Indie& 

Centetes*. lUiger. 

2 2 3 3 

1. o~o I ^•^'* Q — Q i Jio inter-orbital: constriction; skull exceed- 
ingly cylindriq^ ; posterior margin, of palate thickened ; meso-ptery^ 
goid fossa ending posteriorly in an excavation of the basis cranU; a 
slightly-marked prominence from the inferior margin of the mandible, 
and placed some distance in front of the angle ; a glenoid foramen ; 
posterior palatine foramen large ; no defects of ossification in palate ; 
ascending ramus of mandible only slightly concave externally; ca- 
nines long, pointed,; apex, of lower canine received into a fossa ; first 
upper incisor -small ; £(econd upper premolar not like the true molars ; 
18 or 19 dorsal vertebras; a scapho-lunar bone. HabUaL Madar 
gascar. 

Briculus". Ja. (>eoff; 

O 2 Q g 

I. ^ g f ^'^ q — o I ^<> inter^orbital constriction; posterior margin 

of palate not thickened, and projecting much backwards beyond the 
last molars ; meso-pterygoid fossa endmg posteriorly in an excavation 
of the basis cranii ; no glenoid foramen ; no defects of ossification in 
palate ; posterior palatine foramen small ; ascending ramus of mandi- 
ble only slightly concave externally; canines not much elongated; 
second upper premolar shaped like the fame molars; scaphoid and 
semi-lunar bones separate. ffabUat. Madagascar.. 

t 

EcHiN0Ps\ Martin. 

2—2 2—2 

'' o — h ' ^*^ cm ' ^^ inter^orbital cohstriction; posteidor margin 

^ I presume ihsktEcMnqp^ agrees with the. other genera, of the CetUeUdtt. in 
ihis oharaoter. 

« De Blamyille, ImeeHvores. PL IV. VI. and X. P. Cuyier, J)em8. de$ 
MammifhreSf'So. XIX. Owen, Odontofraphyi. P1..CX. fig.- 6. Wagner, Sehreh. 
JSupplem, u. p. 80, y. p. 583. 

> Is. Geoff. Mag. de Zool, 1889, p. 26. De BlainTille, InseeUvore$, PI. VI. 
imd X. Wagner, Sehreh. Supplem, n. p. 88 and 551, and y. p. 584. Peters, 
MonaUber, Akad^ Wissen. Berlin. 1865, p. 286. 

* Martux, Tratu. Zool. 8oc. n. p. 349, PL XLVL Peters (Echxnogale), 
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of palate not tldokenecl, and projecting a litUe beyond last molars ; 
meso-pteiygoid fossa not ending posteriorly in an excavation of the 
basis eranii; posterior palatine foramen small; ascending ramus of 
mandible only slightly concave ezteroally ; first upper incisor much 
larger than the second ; canines not much elongated ; second upper 
premolar shaped like the true molars. HahilaL Madagascar. 

SoLSuroDOv'. Brandt. 

2 — 2 4—4 

i» o n i P«M. J — ~. ; skull not very cylindrioalj cranium some- 
what constricted between the orbits; posterior margin of palate 
thickened; a ridge in front of the orbit; meso-pfcerygoid fossa not 
ending posteriorly in an excavation of the basis cranii; no paiocci- 
pital process; premaxilla somewhat produced; ascending ramus of 
mandible deeply concave externally ; condyle much transversely ex^ 
tended ; a sharp process from the inferior margin of the mandible 
some distance in front of the angle ; large glenoid foramen ; posterior 
palatine foramen moderate ; lachrymal foramen just in front of the 
orbit ; first upper incisor much larger than the second ; canine very 
small ; apex of second lower incisor reoeived into a fossa; 15 dorsal 
vertebrae ; a scaplio-lunor bone. HdbitcU. Hs^yti and Cuba. 

POTOMOOALIDJS*. POTOMOOALB. Du ChaiQu. 

• Tw*:^- 3—3 ^ 1—1 3—3 3—3 , „ ^ 

Dentition* i. g— ^, lUT* ^'^'3—3' ^'3^' " 

cylindrical; broadest between the glenoid surfaces; no ^goma; no 
po8tK>rbital process ; no ridge or process in front of the orbit ; tempo- 
ral fossa large; no pterygoid fossa; paroccipital processes directed 
backwards ; nasals united ; molar in^vforate ; v&cj large piecondy- 
loid perforations; a small glenoid but no distinct carotid fomunen^ 
foramen rotundum one with spbeno-orbital fissure; optic-foramen very 
small, but not forming a long canal ; a, sub-optic foramen ; infra-orbi- 
tal cBiial short and wide ; no lachrymal foramen ; a true ali-sphenoid 
canal; no external ali-sphendid canal; upper true molars each form- 
ing two veiy narrow and approximated triangular prisms, the two 
external principal cusps of a quadricuspid molar being represented by 
two distinct prominences ; lower true molars with rather large poste- 
rior processes ; 16 dorsal vertebrse ; caudal vertebne numerous ; lum- 
bar processes small ; decided hyperapophyses; scapula without a meta- 
cromion ; no clavicles ; no supra-condyloid foranien to humerus ; ulna 

MonatOr. Akad, W. Berlin. 1865, p. 886. Wagner (Eohiaogale), Sehreh, Sup- 
pUm, n. p. 30 and 649, v. p. 685. 

^ Brandt, Mem. de Petenb. 1888, 6th sexieB, n. F. Poey, Memoricu eobra la 
kUioria natural de la Jila de Ctiba. i. Habana, 1861, p. 28. Peters, ilbj^nd- 
hmgen dee XL akad. der WUsen. xu Berlin. 1864, p. 1, PL 1—3. De Blainville, 
ImteeUvoree, p. 58, PI. Y. and IX. Owen, Odontography, PI. CXI. fig. 1. Wagner, 
Sckreh. Supplem. n. p. 79, v. p. 666. 

s Prof. AUman, Trane. Zool. Soe. vi. p. 1, PI. I. and II. Prof. J. V. Barboza 
dn Bpeage, 1* Claeea da Academia de 27 d*Abril, 1866. Liabon, desoribed nnder 
the name Bayonia velox, Peters, Monatabr. Akad. W. Berlin. 1865, p. 286.. . 
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complete and dintinct; soaplioid and semi-lmiar boneB sqjuwto; no oa 
intermediuBi; pubio symphysia very small; tibia and fibula andiyloaed 
together below 5 five digits to each extremity ; no ooooum. HabilM, 
Old Calabar. 

Chbysochlobid^\ 

I. g— o, c. yEa^ ^ 3 — o 'y fikiiU very broad and high, tapering 

sharply forwards; greatest breadth between the posterior roots of the 
zygomata which are complete, and rather deep arches; no post-orbital • 
process; occiput not sloping much forwards; premaxilla peculiarly 
produced ; lambdoidal ridge traversing summit of cranium ; no ridge 
or process in front of orbit; no ali-sphenoid canal; no pterygoid fossa; 
no paroocipital process; glenoid sur&ce very small; ascen&ig ramus 
of mandible very low, peculiarly truncated; coronoid process very 
low; a carotid foramen; a small glenoid foramen; sphenoidal fissure 
and foramen rotundum represented by one opening; infra-orbital 
foramen large and sinc^le: lachrymal foramen minute: true molars 
each in thefoim of a kL^okr^; fii«t upper incis^tr latter than 
the second; canine small; 19 or 20 dorsal vertebne; cervical neura- 
pophyses not veiy narrow antero-posteriorly ; no cervical hypapo- 
physes; spines of dorsal and lumbar vertebne well developed; no 
hyperapophyses; no hypapophysial ossicles beneath the lumbar verte- 
brss; manubrium slightly keeled, but not much enlarged; davides 
long and very slender; humerus not very short; ulna complete and 
distinct; scapula broaid, with a blunt metacromion; scapnoid and 
semilunar distinct; no sickle-shaped carpal ossicle or os intermedium; 
pelvis widely open below; tibia and fibula anchylosed together in- 
feriorly; 4 ^gits to manus, 5 to pes; no coecum; an ossified tendon 
in the fore-ann. Eabital. Southern and Eastern AMca. 

Ghbvbochlobis. Lac6pMe. 

3 3 

M. o ; a vesionlar enlargement in the temporal' fossa; lower 

molars without any posterior process. 

ft 

Oalgochloris. St G. Mivari 

2 2 

IL g cj i ^^ enlargement in the temporal Ibesa; lower molars 

with a marked posterior process. 

TALPmJi. 
a , M. Q — 5 ; oraiiinm very broad behind, but not high ; 

1 De BlainTille, Imectivores. PI. V. VH. VHI. and IX. F. Cnrier, Denta 
de$ Manmdftrei. No. XVIH. Owen, Odontography, PL OX. fig. L W««n«r, 
Sekreb. Supplem. n. p. 118, v. p. 579. Petew, R$i9e naeh Ma$$ambique. p, 69, 
Tab. XXII. I 
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tapering mndi, bat gradually, fbrwards; greatest breadth behind the 
posterior roots of the zygomata, which are complete but exceedingly 
slender arches; occiput inclined much forwards; no post-orbital pro- 
cess ; no ridge or process in front of the orbit ; temporal fossa small ; no 
ali-sphenoid canal ; meso-pterygoid fossa not ending posteriorly in any 
excavation of the hosts crcmii; foramen magnum very large; no par- 
occipital or mastoid processes; glenoid surfieuse small, and situated high 
up; no distinct post-glenoid process; ascending ramus of mandible 
not very low; supra-oodpital enormous; generally a large pterotic; 
meatus auditorius extemus opening decidedly below the glenoid sur^ 
&oe; a carotid, but no glenoid foramen; fcownen rotundum and 
^iheno-orbital fissure represented by one opening; infra-orbital fora- 
men Tery large; lachrymal foramen very small; molars above and 
below each formed of two triangular prisms; cervical neurapophyses 
very narrow antero-posteriorly; no ciirvical hypapophyses; spines of 
dorsal and lumbar vertebm small; no hyperapophyses; autogenous 
hypapophysial ossicles beneath the interspaces of the lumbar vertebrve ; 
manubrium keeled; sci^ula long and very narrow; radius and ulna 
distinet; an oe intermedium; no' symphisis pubis; tibia and fibula 
oonfiuent below; 5 digits to each extremity; no ooocum. HabUaL 
Europe, Asia^ including Japan, and North America. 

No distinct pterygoid fossa*; pterygoid region inflated; coronoid 
process not very elevated; spiculum of bone bounding infra-orbital 
foramen above, very narrow; as many as three incisors above; manu- 
brium very elongated; clavicles very short and broad; no meta- 
cromion process; a sickle-shaped <$arpal ossicle. HabUal, Euro|)e, 
Asia, North America. 

Talpa*. linncBus. 

3_3» i_i 4—4 3—3 

^' 2ora-3or2 > ^1=1' ^""^ ^^^ ^ -^^ ^ crs^r^ ^^rj 
slightly constricted between the orbits ; palate with no posterior thicken- 
ing, but a small defect of ossification on each side; a very large 
pterotic; a fissime bordering epiotic; posterior palatine foramen large; 
anterior palatine foramen small; all the incisors very small; upper 
canine very elongated; lower canine small; posterior Cusps of pre- 
molars very small; 5 or 6 lumbar vertebne; caudal vertebrsB lew; 

^ 1 6ftnnoi be turd as to Condylura in this respeet. 

* Be Blainville, OiUographie Insectivores, PI. I. V. and IX. R Onvier, DenU 
des Mammifires. No. XXII. Owen, OdoTUoffraphy, PL GX. fig. 8. C. Giebel, 
Zeiitehr. f. d. ge9» Naturwits, Halle, Bd. 12. 1868. p. 895 to 405. Wagner, 
Sehreb. Supplem, ii. p. 106, ▼. p. 576. 

> Since the above was written Mr C. Spenoe Bate, F.B.S. has pfoved by an 
examination of the young the oonreotnesB of Prof. Owen's formula. Abstraot of 
a paper read at the Odraitological Society of Great Britain, pnbliBhed in the 
AmuUi and Mag. of Nat, HUU for Jane 1867. 
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ultimate phalaangeB of maaus iomh the longest^ bifansating. HdbiiaL 
Europe and Asia. 

Condtluba\ Illiger. 

a--3 1—1 4—4 3—3 ^ ^ ^ . 

I* g — Q > ^'iZZT* P'M-T — 7> M« g — o i no fissure bordenng 

epiotic; meatus auditorius with a veiy large extenial opening; muzzle 
much atteiiuated anteriorly; first and third upper incisors much 
larger than the second; upper canine very small; lower canine much 
larger than lower incisors; lower third incisor much smaller than the 
first or second; posterior cusps of premolars Terj large; 7 lumbar 
verfcebrw; caudal vertebne numerous; ultimate phala^ of manus 
not bifurcating. HabiiaL North America. 

ScAPANUs'. PomeL 

S—S* 1—1 4-U 3—3 ^ ^ ^ . 

L = — Q- , a r— = , p.iff. . , X. ^ ; no fissure bordenng 

the epiotic; cranium with a- very slight inter-orbital constriction; 
palate not extending back beyond the last molars; first upper incisor 
much larger than the second or third one; the two upper posterior 
incisors, tiie upper canine, and first two piiemolars, all of nearly the 
same size; lower incisors, canines, and premolars, very gradually in- 
creasing in size from before backwacds. ffabU(U. North America. 

SoALOPS *. CJuvier. 

3—3 1—1 3—3 3—3 

^'^112' ^'0~0' ^'^''slls' ^3 ~s '' ^^^^^^ "^^ * ^®^ 
marked inter-orbital constriction; no fissure bordering the epiotic; 
palate extending back beyond the last molars; first incisor very laige^ 
second and third minute; upper canine long and conical, and much 
more vertically extended than the first upper premolar; second lower 
incisor much laiger than the first. HabUat North America. 

Mtooalika. 

A distinct pterygoid fossa; pterygoid region not inflated; no open 
fissure bordering epiotic; coronoid process very loffy; never as many 

» De BlainviUe, Insectivores. H. I. V. and IX. P. Cuvier, DenU de$ Mam- 
mifh-u. No. XXn. his. Wagner, Sekreb. SappUm. n, p. 118, v. p. 674. S. P. 
Balrd, MamrnaU of N. Western America, p. 71. 

" Pomel, BvUetin de la Soc. Qiologique de France. 1849. vi, S. P. Baird, 
Mtmmals of N, Western America, p. 68, PI. XXX. Le Conte, Pro. of Acad, of 
Philadelphia, vi. p. 826. Badiman, Joum. Acad. n. $. PhiL vni. 1889. 68. 
Wagner, Schreb. Supplem, v. p. 674. 

' Prof. Peters oonsiders that there are bat four upper incisors. 

* Be BlainviUfl, InsecHvores. PL V. and IX. P. Curier, Dents des Mammi- 
fires. No. XXU. Owen, Odontography. PI, CX. fig. 8. Giebel, Zeitschr. f. d. 
ges. Naturwiss. Halle, Bd. 12. 1868. p. 896—406. Wagner, SchrA. SuppUm. 
u. p. 102, V. p. 671, 807. Baird. Mammals of N. Western America, p. 68, 
Pl. XXX, Bachman, Boston Journal N. H. 1848. rr. 28. Le Ckmte, Pro. of 
Acad, of Philadelphia, yi. p. 326. 
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as three inoiflarB above'; first upper inciBor longest tooth of upper 
jaw; manubrium not very large; davide and humerus elongated; a 
metacromion process; no siokle-shaped carpal bone. 

Mtogalb*. Cuvier. 
2—2 1—1 5—S 3—3 . . . 

^2=2' ""1=1^ '-^sufi' "-siis^ ''^^'''^ ""^^ * ''^'y 

marked inter-orbital constriction; palate prolonged beyond the last 
molar; its posterior margin thickened; a large perforation in each 
exoccipital; anterior palatine foramen veiy lai^; infiu-orbital fora- 
men bounded above by a broad spiculum of bone; the very small 
lachiymal foramen opens at the anterior side of the upper end of the 
spiculum; first upper incisor the largest and longest of all the teeth; 
second upper incisor very small; cervical neurapophyses mere fila- 
ments; many caudal vertebr»; pes rather, or very, elongated, both 
absolutely, and compared to manus. HabiUU, Eastern and Western 
Europe. 

UBonuoHUS*. Temminck. 

2—2 1—1 4—4 3—3 , , , ^ 

I.J— T, a j — r, P.M. 7 — T , ic ^—^ ; lachiymal fbnunen im- 
mediately above the middle of the infra-orbital foramen; no large 
exoccipital perforation; infia-orbital foramen bounded above by a 
very slender spiculum of bone; 'second upper incisor of considerable 
size, though not nearly so large as the first incisor; few caudal verte- 
bne; pee not elongated Habitat, Japan and Western N. America. 

SoBiciBJB, SoBEX*. Linn»u8. 

2—2 3—3 

P.M. -5 5 • M. 
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1—1' 
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-1 
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P.M. 



P.M. 



P.M. 



1— r 3—3' 

2—2 3—3 

l—V ^•3— 3' 

1—1 3—3 

1_1' '^'S— 3* 

1—1 3—3 

l—V ^3—3^ 






^ Poesibly there may also be only four a|mer IndsorB in Scalopt and Seapamu, 

* J. F. Brandt, Archiv fur Natur. 2 Jahrg. 1836. i. p. 176. Oeoff. Mem. 
du Mtu. I. Tab. XV. figa. 10—12. 1815. De BlainviUe, ImecHvores. PI. n. 
y. and IX. F. Cnvier, DenU des MamnUfires, No. XXI. Wagner, Schreb. 
SuppUm. n. p. 96, v. p. 667. 

' Temminek, Fauna Japan, i. p. 22, Tab. IV. fig. 6—11. Wagner, Sehreher 
Supple m. ▼ . p. 669. Bpenoer F. Baird, Mammals of Western N, America, p. 76. 
PLXXTCa. 

* De Blainville, Insectivwes, PL II. V. and X. F. Cuvier, DenU des Mam- 
mxfbres. No. XX. Owen, Odontography. PI. CX. fig. 4. Duvemoy, Magasin 
de Zoohgie, 1842. Wagner, Schreb, Supplem, i. p. 47, v. p. 639 and 802. Dr 
E. Brandt, Russian Memoir of 1866, before referred to. Spenoer F. Baird, 
Mammals of Western N, America, p. 7—66. 
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craidum broad behind, tapering forward; greatest breadth behind the 
glenoid BUi&oes; no poet^orbital prooeBs; occiput sloping much for- 
wards; no pterygoid foesa; no zygoma; pterygoid region not inflated; 
meso-pterygoid fossa ending posteriorly in no excavation of the basis 
crcmUj' no ali-sphenoid canal ; a large aperture on each side of the base 
of the skull; large and antero-vertod post-glenoid processes; foramen 
rotundum and sphenoidal fissure represented by one opening; infra- 
orbital foramen considerable, limited above by a thick bar of bone; 
inside of ascending ramus of mandible with a peculiar and deep ex- 
cavation; articular surface of condyle looking backwards; angle very 
attenuated; first incisor much larger than the others, and always with 
2 cusps; upper canine always smaller than the smallest upper incisor; 
upper molaro with two triangular prisms; lower incisor very elon- 
gated; iQwer canine smallest tooth of mandible; 13 to 15 dorsal ver- 
tebne; 5 or 6 lumbar vertobree; large cervical hypapophyses; no 
lumbfl^ hypapophysial ossicles; well-marked hyperapophyses ; manu- 
brium broad, but not keeled; clavicle small and slender, not joining 
humerus; scapula short and broad; a bifdrcating acromion process; 
generally a suprar<x)ndylQid foramen in humerus; radius and ulna 
distinct; no sidcle-shaped bone or os intermedium in carpus; ultimate 
phalanges not bifurcating; pelvis narrow, efymphysis widely open; 
femur with a third trochanter; tibia and fibula confluent below; 5 
digits to each extremity; no coecum. HabiUU, The Old World, and 
N. America, 



REVIEWS AND NOTICES OF BOOKS. 

Untebsuchunoen zur veboleichende Anatomie der Wir- 
BELTHIERE (Researches on the comparative anatomy of 
vertebrates) von Dr Carl Gegenbauer, professor of anatomy 
in Jena, erstes Heft — Carpus und Tarsus; zweites Heft — 
Schultergiirtel der Wirbelthiere und Brustflosse der Fische. 
Leipzig, 1864-5. 

The object of the first two of these admirable memoirs is to 
give a systematic comparative account of the respective parts 
(the carpus, tai'sus, and shoulder-girdle) in the vertebrate series. 
With regard to the carpus and tarsus the author commences 
with the tailed Amphibians, in which, or some of them, these 
parts present a simple and regular structure, each consisting of 
nine cartilaginous pieces, arranged in two rows, with a central 
piece between the two, the several pieces having plain smrfaces 
adapted, mosaic-like, together, and capable therefore of little 
movement upon one another. He then traces through the 
higher members of the vertebrate series the several modifica-= 
lions and deviations from this simple form, which are due to 
variations in size and shape, to coalescence of two or more into 
one, and to the failure of development of one or more. 

Thus the carpus consists in these Amphibians of three 
pieces {rcuUal, ulnar, and ifUermediate, Le. 'scaphoid,' 'cunei- 
form,' and 'semilunar*) in the first row, of five pieces (1st, 2nd, 
3rd, 4th, and 6th carpals, i.a 'trapezium,' ' trapezoides,' 'mag- 
num,' and 'unciform,' the latter representing carpab 4s and 5) 
in the second row, each bearing its metacarpal, and of a central 
piece surrounded by the others, and, in some few instances, in 
contact with them all. This number and order is retained 
pretty generally in the five-toed Amphibians and in Beptiles, 
sometimes, with a 'supernumerary' piece, as in the ulnar side 
of the sec(»)d row in the Turtle, or, on both sides, in Emys; or 
two pieces may become united, as the radiai and cerUral, and 
the 4th and 5 th carpals in Emys. The diminution in the 
number of the digits is usually attended with a corresponding 
diminution in the number of the carpal pieces. In the Croco- 
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dile, however, there are only the radial and vhiar in the first 
row; and the members of the second row are reduced in num- 
ber, in size, and in ossification. This form therefore, he regards 
as conducting us to the carpus of the bird, in which the second 
row is absent, and the first is represented only by the radial 
and ulnar. In Mammals there is a nearer return to the type 
as regards number; though the forms (except in ordinary ceta- 
ceans) are very varied, eadh bone presenting distinctive features. 
Some of the pieces lose their individuality, as the 4th and 5th 
carpaia, usually forming the ' unciform,' and the radial and in- 
termediate forming the *scapho-lunar' in camivora. The cenr- 
tram is absent, except in Rodents and some Apes. This bone 
is not a detachment from the scaphoid or the magnum, but a 
reappearance of the central piece of the reptilian carpus. 

The results of the investigations of the tabsus, conducted 
in the same manner, are still more interesting and important 
In the tailed Amphibians, or some of them, the pieces are dis- 
posed as in the carpus, viz. three {pibialy fibular^ and interme- 
diate) in the first row, five {tarsals) in the second row, and the 
central surrounded by the others, but belonging rather to the 
first than to the second row, all with flat opposed surfaces. The 
chief modifications are, besides the variety in the contour of 
the surfaces ; first, a reduction in the number of the first row, 
the tibial and intermediate forming the asti^agalus, with which 
the central is united in the Crocodile and some Tortoises, and 
in addition the fibular in others; so that the one proxinud bone 
in the tarsus of Emys is the representation of the four pieces 
of the Salamander. Secondly; this one proximal piece in the 
Lizards (Iguanas, Monitors, &c.) is closely, almost immoveably, 
connected with the tibia and fibula, and the movement of the 
foot is chiefly effected in the tarso-tarsal joint, that is, between 
the components of the first and second tarsal rows. We are 
thus prepared for the condition of the Bird. Here, the repre- 
sentatives of the proximal row are not, as usually supposed, ab^ 
sent, but united to the lower end of the tibia, forming a 'tibio- 
tarsal' bone; while the representatives of the distal row are 
united with the metatarsals forming the ' tarso-metatarsar 
bone; and the joint, accordingly, is not between the latter and 
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the tibia, but between the two rows of the tarsus, and is, there- 
fore, a tarso-tarsal joint. 

The proximal element of the tarsus, thus regarded by the 
author as united with the lower end of the leg-bones, requires, 
we think, to be more clearly distinguished from their epiphysis 
before this view can be fully accepted. A cartilaginous piece 
with one or two osseous nuclei exists here in connection with 
leg-bones^ It has hitherto usually been assumed to be the epi- 
physis' of those bones. If it be, as the author maintains, the 
representative of the first tarsal row, then the epiphysis is want- 
ing, its place being supplied by tiie tarsal series. That is to 
say, either the epiphysis or the first row of the tarsus is absent; 
and it is rather a nice point to determine which is the absentee, 
especially as there is usualljr an epiphysis at the upper end of 
iJhLe- tibia. The comparative infrequency of epiphyses in birds 
i^ a point in favour of the authoi^s view8> which further derive 
much support firom his observation, that the cartilaginous piece 
referred to is not originally a part of the tibia, but is, at first> 
sepasa^^ and subsequently coalesces with the cartilage of the 
tibia. 

In the Mammalian tarsus, Qegenbauer regards the ^astra- 
galus' as the representative of the tibial and the intermediate of 
the amphibian, and as corresponding therefore with the 'sca- 
phoid* and ' semilunar' (' the scapho-lunar* of the camivora) in 
the carpus. The central position of the seaphoid, between the 
two rows of tarsal bones, shows it, he thinks, to be the repre- 
sentative of the central piece of the amphibian. 

The comparative description of the shoulder-girdle is 
very exhaustive. The conclusions are drawn much from de- 
velopment. He finds the shoulder-girdle to consist, on each 
side, of two parts; a primary part formed of one continuous 
piece of cartilage, by the ossification of whick commencing at 
separate point-s the 'scapula,,' ' supra-scapul%' and 'coracoid' are 
differentiated; and a, secondary part, separate from the former, 
resulting mainly from membranous ossification which constitutes 
the clavicle^ True, there is a cartilaginous basis for the latter 
in Mammals and. Birds, but it is slight, the formation of bone in 
it is by direct calcification, not by the process observed in other 
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cartilaginous bones, and no cartilaginous basis appears to exist 
in the lower vertebrate classes. The clavicles of the two sides 
are connected by more or less distinct 'epistemal elements/ 
An offiset from the coracoid forms the * procoracoid' or anterior 
venti'al process of the Chelonians and the Lizards: the inter- 
vening space is converted into a * fenestra' by a membranous or 
cartilaginous bond of union between the ends of the two pro- 
cesses; and a separate ossification may take place in it. 

The absence of sufficient connecting links forbids a close 
comparison of the shoulder-girdle and pectoral fin of fishes with 
the corresponding parts in the higher vertebrates. G^enbauer 
finds the typical piscine form in the girdle and fin of Sharks and 
Bays, deduces the various forms of the different members of the 
daas from this, and shows to what extent the component parts 
present homologous affinities with those of the typical (amphi- 
bian), and so of the other forms of the upper vertebrate classes. 

Topoqbaphisch-Anatomischeb Atlas nach DuBCHSNrrrEN 
AN GEFBORNEN Cadavern herausgegeben von Dr W. 
Braune, Professor an der Universitat, Leipzig ; erste Liefe- 
rung. Leipzig, Veit und Co. 

These are lithographic representations of sections made with 
a fine saw of a body which had been thoroughly frozen by im- 
mersion for three days in a mixture of ice and salt so as to pre- 
serve a temperature of— 15®R, thus ensuring, perhaps, better 
than in any other way, correct drawings of the parts in situ. 
The structures are well delineated, the colouring is good; and 
the plates will prove serviceable both io teachers and students. 



KUEHNE, TJebeb die VERDAUuKa der Eiweiszstoffb dubch dut 
Pancreassapt (On the Digestion of Proteida by the Pancreas), 
von Dr W. Kushne. Virchow, Archivj xxxix. 130. (Besonders 
abgedriickt). 

EuHHs's investigation began as an attempt to settle the long 
disputed question of the action of Pancreatic juice on Proteids; but 
the above pamphlet refers chiefly to the action of pancreatic infhijno^ 
or rather of the pancreas itself. 
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A large dog was bled to death, after having -been well fed on 
hoiae-flesh six hours and also, eighteen hours before. The pancreas, 
after the fat about it had been carefully removed, was washed as free 
as possible from blood with cold water, finely minced, and at once 
thrown into the warm water already containing the substance to be 
digested. This latter consisted of white, well washed, well boiled 
fibrin of bullock's blood. In this way 55 grammes of Pancreas (s 15*2 
grms. of dry gland substance) were mixed with 400 grms. of boiled 
aad pressed fibrin (= 382 grms. fibrin dried at 110^ C) in 6 liti^os of 
water and exposed with frequent shaking to a temperature of 
40 — 45*^ C. It was found fr*om numerous tnals most convenient to 
use the material in these proportions. 

The reaction of the mixture was fidntly alkaline and remained so 
during the whole of the experiment, which lasted about six houia 
By this time nearly the whole of the fibrin and pieces of pancreas had 
disappeared. The undissolved residue was removed, the fluid fr'eed 
from albuminates, ^. by acidulation and boiling, the pepton precipi- 
tated by a profuse use of alcohol of 95 per cent, and the alcoholic 
filtrate evaporated down. From this concentrated filtrate Kiihne ob- 
tained very remarkable quantities of tyrosin and leucin, and the 
mother liquor, after removal of these bodies by crystallization, con- 
tained a substance which treated with chlorine water or calcic chloride 
gave rise to a deep dark violet colour due to almost black flakes 
swimming in a rose-red fluid. 

Thus 382 grms. dried fibrin 4- 15*2 grms. dried pancreas 3:397*2 
dried Proteids ^chiefly) upon 6 hours digestion at 40 — 45^ C, gave 
1 1*0 grms. undissolved residue + 42*5 albuminates, dsa » 53*5 grms. of 
undigested substanca 

^ere was a disappearance therefore of 343*7 Proteids, in place of 
which were obtained 211*2 grms. Pepton, 13*3 grms. Tyrosin, 31*6 
grms. Leucine? 256*1 grms., leaving 87*6 grms. unaccounted for. 

This experiment and repetitions of it led to several important oon- 
clusions. 

1. Alkaline pancreatic infusion (the pancreas being removed 
from an animal during digestion) will not only digest proteids but will 
digest them at a rate and to an extent compared with which gastric 
digestion seems a slow and /eeble process. It takes the collected fer- 
ment of a whole stomach days to digest half the amount of fibrin 
which the pancreaa wiU dig«t^ a. ^houra 

2. The pepton plroduced by the action of pancreas, the pancreas 
pepton, differs in no essential respects frx>m gastric pepton. Its neutral 
solution (and it is exceedingly soluble in water) is highly diffusible, 
is not coagulated by heat, and gives the ordinary proteid reactions. 
It differs chiefly fr-om gastric pepton in the precipitate with acetate of 
lead not being redissolved in an excess of the reagent as is the case 
with the latter; but even this mark appears uncertain. It certainly 
agrees exactly neither with the a, b nor e pepton of Meissner; but 
pepton prepared by Kiihne frxxm fibrin by means of pig*s stomach ex* 
hibited the same want of agreement. 
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3. PerhapB the most striking &ct in the experiment is the enor- 
mous production of tyrosin and leucin'. Kiihne even goes so &r as to 
recommend pancreatic digestion as the most convenient method of 
preparmg ty««m. We Beem to see here the reaaon why tyrodn and 
leucin are so often found in pancreas and sometimes in pancreatic 
jidoe ; they arise from self-digestion. Thus a pancreas of a dog 
weighing 47 grms., minced and boiled immediately after removal frt>m 
the body, g&ve a decoction containing a trace of pepton, not even an 
indication of tyrosin and only minute quantities of leucin. Another 
pancreas of 53 grms. minced, and left to itself for 3 hours in 1 litre of 
water gave abundance of pepton, much tyrosin and still more leucin. 
That however in the experiment of fibrin digestion neither leucin nor 
tyrosin came from the pancreas alone is shewn by the fact that the 
tyrosin obtained weighed nearly as much and the leucin more than 
twice as much as the dry weight of the pancreas used. 

According to these experiments, therefore, digestion (at least pan- 
creatic digestion) is not a mere conversion of proteids into diffrisible 
modiiicati(ms, but a process of actual destructive decomposition. We 
learn frx>m Thiry's analyses that pepton has about the same elemen- 
tary composition as imdigested proteidj and hence it is extremely 
unlikely that the change taking place in digestion consists in the split- 
trng up of fibrin, for example, into pepton on the one hand and into 
leucin, tyrosin, d^c. on the other. A much more probable idea is the 
one that pepton is a stage of decomposition; that the whole of the 
proteid undergoing digestion is changed first of all into pepton, which 
is afteFwards split up into various non-proteid bodies. This view is 
further supported by the following experiments. 

Kiihne foimd that pancreatic infusion, though most active in an 
alkaline state, would also digest when acid, provided that the acidity 
was- very fbebla Availing himself of the opportunity afforded by the 
use of an add of prolonging the process of pancreatic digestion with- 
out fear of so-called putrefactive decomposition, he exposed 382 grms. 
of dried fibrin to the action of pancreas (dry weight 14*6 grms.) for 24 
liOtH^ in 6 litres of water, and obtained 

Pepton 24*6, tyrosin 0*63, leucin 4*77, unknown products 60*10 
per cent. When these results are compared with those of the 
original experiment of 6 hours duration, which gave 

Pepton 61*45, tyrosin 3*86, leucin 9*20, unknown products 25*49, 
per cent it will be seen how great was the destructive action of the 
prolonged process. A similar result was obtained when digestion 
wa» intensified rather than prolonged by the addition of an alkali 
Thus 382 grms. acted upon by a pancreas (dry weight 16*2 grms.) in 
6 litres of water and 9 grms. of dried soda for 10 hours, gave 

Pepton 8-0, tyrosin 1 -0, leucin 3*0, imknown products 87*2 per cent. 

The vile stenches whidi accompanied this interesting experiment, 
and which drove every one out of flie laboratory in which it was being 

1 This seema to have been preriously obBerved by SkrebitzkL Bee Fada- 
kowsld, Med, CentralblaUt 1867, p. 547. 
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ccmdncted, fullj justified its being called an dlcpeiiment of Artificial 
fiecification; a fetct not tinworthj of notice. 

There are many persons who when they had called experiments 
snch as these mere processes of putrefiiction, would feel satisfied that 
' thej had made the matter clear to themselves at least To those who 
are not so readily satisfied with large words of indefinite meaning, it 
may be important to know that in none of these mixtures could any 
living organisms be detected by the most careful microscopic scrutiny. 

This production of leucin and tyrosin by means of digestion (L e. 
pancreatic digestion, for Kuhne was unable to detect them in gastric 
digestion) naturally calls to mind the occurrence of those bodies in 
putrefying bodies containing proteid matters, for instance, in cheese; 
and the ordinary means of preparing tyrosin and leucin is by the 
destructive oxidation of proteid and other nitrogenous ooUoids. 
Kiihne has made the very interesting observation that when fibrin is 
expoe^ to the action of dilute sulphuric acid and the process inter- 
rupted before much tyrosin or leucin have been formed, a veritable 
pepton may be obtained from the mixture. When the action of the 
sulphuric acid has continued for some time, this pepton is no longer 
to be found. 

It need hardly be remarked, that these experiments of Kiihne place 
digestion in a somewhat difierent light fix>m the one which is at this 
moment predominant^ and are exceedingly suggestive in many ways. 
The loss of nutritive material through ihe generation of what are 
generaUy regarded as products of regressive metamorphosis indicates 
the possibility of a liixua consumption of nitrogenous food, very differ- 
ent from the luxus consumption of Bidder and Schmidt. At the 
same time if^ as is possible, the greater part of the pepton escapes 
into the blood by diffusion almost as soon as it is formed and before 
it has had time ' to imdergo any further changes, giving rise to leucin, 
&c.y it is evident that natural digestion in &e live alimentary canal 
must afber all lead to results very diffa^nt from those which follow 
upon artificial digestion taking place in the glass vessels of the 
laboratory. M. F. 

HERING AND KOLLIKER, ON THE MINUTE ORIGIN 

OP THE BILE-DUCTS. 

KdixiKXB in a lettw to Dr Sharpey (dated May 1867) states that 
recent observations of his own have led him to ad<^t Hering*8 views 
concerning the origin of the bile-ducts, and have enabled him to bring 
forward some new &cts in support of them. In order to make Eolli- 
kei^s remarks intelligible, I venture to give a brief description of 
Hering*s researches. As is well known, the views of Dr Beale, which for 
a long time were accepted by most anatomists, have of late years been 
placed in doubt through the investigations of Frey, Budge, Andrejevic, 
Mac Gillavry and others, who succeeded in filling with injection, 
through the bile-ducts, minute anastomosing passages, running in vari- 
ous directions among the hepatic cells and enclosing them in a fine 

VOL. II. 11 



162 HERINO AND KdLLIKER, 

network. Many persons are very naturally unwilliJig to trust much 
to appearances presented by artificially injected spedmena, in which 
it is so easy to be deceived by what are really extravasations though 
they often appear to be disposed with great r^ularity. Objections 
of this kind may however be considered to have been fully met by 
the experiments of Chizonszczewsky, who by his method of natural 
injection with sulphindigotate of soda brought to light minute 
anastomosing canals permeating the substance of the lobules and ex- 
actly similar to those which had been produced by forcibly driving 
injection-material backwards through the bile-ducts. 

That these passages exist in a natural state and form a veritable 
element of the hepatic structure can now hardly be doubted ; but the 
question arises what is their nature, with what other passages are 
tiiey homologous, and what relation do they bear to the hepatic cells % 
If they are ducts they ought to have an epithelium ; but they have 
none, not so much even as an indubitable menArana propria, though Mao 
Gillavry and ChrsDnszczewsky have described hanging to the minute 
masses of injection-material in torn specimens, shreds which they 
imagine to be renmants of parietes. If again they are complete though 
minute ducts, what are the hejiatic cells lying outside them ? Are 
we to return to a modification of Dr Handfield Jones's view and 
imagine each lobule of the liver as a ductless gland riddled with thin 
anastomosing biliary passages 9 

Hering (Max Schultze's Arehiff, iii.) found the liver of the snake a 
very instructive study. In this animal, by means of injections of 
soluble Berlin blue (see this Jourrud, YoL l p. 369) it is easy to see 
that the liver is really made up of a multitude of anastomosing 
tubules, enveloped by the meshes of the blood-capillaries, and lined by 
an epithelium whose large granular cells with conspicuous nuclei fill 
up nearly the whole cavity of each tubule, only a small thread-like 
sinuous central canal being left There is no difficulty here. The 
tubules form the secreting portion of a large multifid anastomosing 
biliary gland called the liver: as in other glands, the epithelium of 
the proper secreting portion differs in character from that of the mere 
conducting portion, and puts on the features which we recognize as 
those of hepatic cells; and the blood capillaries are separated fix>m the 
canals of the tubules by the width of at least one secreting cell. 

In the mammalian liver, as for instance in the rabbit's liver 
(which is well adapted for these studies), the structure though at first 
sight apparently entirely different, is seen upon examination to be 
fundamentally the same. The difference really amoimts to this ; — 
that while in the snake 3, 4 or more cells, uniting in a circle, leave 
a central space to form the biliary channel, in 3ie rabbit 3, 4 or 
more biliary channels are, in part, bounded by a single cell. This 
singular state of things is believed by Hering to be effected in the 
following way. Mac Gillaviy and others imagined that the distribu- 
tion of these minute bile-capiUarLes, as they have, unfortunately we 
think, been called, bears no definite relation to that of the blood- 
capiUaries. Hering, however, believee that there is a very fixed 
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relation between them of the foUowing kincL Let the hepatic cell 
be imagined to be repreeented bj a large solid cube (the natural form 
is of course not exactly cubical) and, as it stands, for instance on a 
table, let a wide gouge be carried vertically down each comer from 
the top to the bottom, and a much finer gouge be carried vertically 
down the middle of each side. If a number of cubes thus treated were 
crowded together on the table touching each other side to side, it is 
evident that large rounded gaps would be left at the comers of the 
cubes, while the smaU gprooves on the sides would fit with the cor- 
responding grooves of adjacent cubes and so form narrow channeK 
^A model would thus be obtained of a section of hepatic substance, the 
large gaps representing the spaces occupied by ^e blood-capillarieff 
and the narrow grooves the minute biliary passages. The blood- 
vessela run along the angles or comers of the hepatic cells while the 
biliaiy passages occupy the centres of the sides. One has only to 
imagine the biliary grooves carried across the top and bottom of the 
cells as well as down the sides, to think of several cells placed one upon 
another so as to form the well-knovm rows enclosed in elongated vaa- 
cular meshes, to convert the cube into a decahedron or dodecahedron, 
and to allow for nxunerous variations, a&d 1hd hepatic structure ib at 
once understood. 

The minute biliary passage being then a groove between two he- 
patic cells, these constitute its real epithelium, and there is no need to 
look for any further epithelium or parietes. Hering denies that these 
ducts have any distinct parietes, but he seems to admit that the hepatic 
cells have a diBtinct cell-wall; and Eberth {GmUrMlaU^ 1866, na 57) 
is probably right when he asserts that the cell-wall receives a 
roecial cuticular thickening just where the urooves are situate. 
Fragments of this cuticula may possilAy have given rise to the ap- 
pearance of distinct parietes referred to abova Jk» is needless to add 
that these groove-formed channels may be traced into the interlobular 
bile-passages, their (hemtic) epithelium gradually, and yet more or less 
suddenly, suffering change of character into ordinary epithelium. 
And it is evident that, by means of this peculiar disposition of blood- 
and bile-capillaries^ as much (secreting) cell-substance as is possible 
under the circumstances is placed between the blood-current and the 
biliwy passage. 

KoUiker states that firom an inspection of Hering's specimens 
he has become convinced of the truth of that anatomist's views. He 
believes that Hering's sections of injected liver shew that these minute 
biliary passages not only exist, but are Jxynajide fine gall-ducts con- 
tinuous with the larger and more obvious ones, and that they bear to the 
hepatic cells and to the blood-capillaries the relative position we have 
just described. He has also prepared injections of his own shewing 
the same things (Fig. 1); and what is entirely new and especially 
worthy of notice, he has had the good fortune to see in a section 
of fi/nmjected rabbit's liver distinct evidence of the biliary pas- 
sages. He observed in the line of junction of hepatic cells lying 
side by side small lenticular cavities exactly corresponding in size 

11—2 
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and poflition with tlie minute spaces, which Hering inferred must 
exist between the hepatic cells, as sections of the channels along which 
his injection material passed. The appearance of such a minute 
cavity is indicated in fig. 2. b. 

Taken in conjunction with Hering^s researches these observa- 
tions of KoUiker are very valuable, ^ey afford a corroboration of 
Hering's views on the existence, nature, and disposition of these 
minute passages which could not be obtained by any method of 
injection. 

Method, Hering prepares a concentrated solution of soluble 
Berlin blue, and by means of a special apparatus, a description of 
which he is about to publish, injects it^ without any gelatine, through 
the gall-bladder immediately after death, while in fisusb the part is still 
warm and living, the ductus oommuTiis having been previously liga- 

Fig. 1. 




Section pf a rabbit's Hver, injected, 
c. blood capiUarieB« 
b, bile passages, 
n, nucleus of hepatic oelU 

tured. He afterwards injects carmine and gelatine through the blood- 
vessels. The liver is hardened in alcohol; and thin sections may be 
cleared with glycerine, or treated with kreosote and put up in Bammara 
or Canada balsam. He finds it better to be contented with a 
tolerably intense local injection than to attempt to drive the material 
into the whole liver. 

Fig. 2. 

n 



Babbit's liver, nninjeeted. Junction of two hepatic ceUs. 
n. nucleus. 
h, cut end of bile passage. 

M. P. 



REPORT ON THE PROGRESS OP ANATOMY. 

By Profbbsob Turner'. 

OsTEOLOOT. — ^The observations of M. W. Koetter (ArmcUes des 
Seiencea Nai, T. vn. 1867, p. 122), on the Morphologicax Signifi- 
cation OF THE Occipital Bone, atlas and axis, have led him to 
the following oondusions. 1st, the oblique processes are defective at 
the upper part of the arch of the axis, and completely wanting at the 
postericHT arch of the atlas. 2nd, the superior articular &cet8 of the 
axis and inferior of the atlas ought to be regarded as the lateral parts 
of the body of the vertebra. 3rd, the superior articular surfisu^ of 
the atlas and the occipital condyle are formed partly of the lateral 
portion of a body of a vertebra, partly by the neighbouring portion of 
the arch. 4th, the anterior arch of the atlas ought to be considered 
as analogous to the h^mal jarch in the lower vertebrate 5th, the 
union of the odontoid process with the basi-occipital, is in mammalia, 
as in birds and reptiles, due to an upward prolongation of the body of 
the vertebra. 6th, vertebrae are always united by parts of the same 
nature. The modifications presented by the union of the atlas, odon- 
toid process, and occiput, in the animal series and in man are in rela- 
tion to this law. The Reporter may also refer to the essay by 
Professor Cleland {N(U. Hiat, Rev. April, 1861), in which it is shown 
that the articular surfaces of the atlas and the superior pair of the 
axis are not serially homologous with the oblique processes of the 
vertebrae below. — ^Dr Macalister records several Abnormalities in 
THE skeleton OF THE Upper Limb (MediccU Press and Circular^ 1867), 
one of the most interesting of which is a case of supernumerary 
carpal bone situated on the back and upper part of the head of the os 
magnum, between it and the scaphoid. It has one small and three 
large surfaces; one articulates with the radius, another for the sca- 
phoid, a third for the os magnum, and a fourth, rough and cancellous, 
joins the lunar. 

Mtologt. — Amongst recent contributions to Human Mtoloot, 
is a paper by Dr Tomblom {Medidnakt Archiv^ Stockholm, 1865), 
in which he describes the existence of a nvuse, transvsrsalie eervicis 
medius Ijdng between the scalenus medius and posticus : arising from 
tlie tiunsverse processes of the 2nd, 3rd, and 4th cervical vertebrse, 
and inserted below into the transverse processes of the 6th and 7th 
cervical vertebra. It is largely developed in the cat, dog, rat^ &c 
Yerj frequently small fascicles belonging to the multifidus spinae 
proceed fitnn the lower margin of the laminae of the 6th and 6th cervi- 
cal vertebne to the neck of the Ist and 2nd ribs, and sometimes simi- 
lar £iscicles proceed to other ribs. Sometimes a small muscle passes 
from the anterior part of the transverse process of the 7th cervical 
vertebra to the capsule of the 1st costo-vertebral joint; and sometimes 

^ In order to assist in making this report more complete, Professor Turner 
^ will be glad to receive separate copies of original memoirs and other contriba- 
* tions to Anatomy. 
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one proceeds to the outer sorfiice of the cervical part of the pleura, in 
which case the nerves lie behind and the artoiy in front of the 
muscle. He states that there is no levator coetaB muscle from the 
transverse process of the 7th cervical vertebra to the first rib, and that 
the scalenus medius is substituted for it. He describes a case of a 
child in which the first pair of chondro-stemal joints were true capsu- 
lar articulations, and their cavities were subdivided into an upper 
and lower part by a fibrous interarticular ligament; also a case in 
which a fibrous band was substituted for a portion of the 1st right 
costal cartilage.— F. Merkel {Uenle'a ZeUschrifi^ Vol 29, p. 158, 
1867), describes a case in which a muscular slip arising along with 
the left pectoralis major from the 6th rib, passed across the axilla, 
divided into two bundles, and joined a musculo-tendinous band, which 
arose from the latissimus-dorsi and passed in fix)nt of the axillary 
vessels and nerves to end in the tendinous origin of the coraco- 
brachialis. It resembled in many respects a slip described by the 
Reporter in our May number, note Ist^ p. 252. Profl Wenzel Gruber 
describes (Memovre de VAcad^ie de St Feterabcurg, YoL x. April, 
1866), under the name of MuscuLUS EprrsocHLEO-ANcoNEUS, a muscle 
which occurred in 34 per cenl of the subjects examined, and is 
indeed the most fi:«qaent anomaly met with in the muscles of the 
upper limb. It Kes at the inner elbow, superficial to the ulnar 
nerve, by whid^ ft ia supplied. It arises fix)m the internal con- 
dyloid eminence,, and is inserted into the olecranon either alone, or 
along with the tendon of the triceps. He then describes the ex- 
istence of this muscle in many of the mammalia. — F. E. Schulze gives 
an account (Siebold u. EaUiker^s Zeilschnfi, YoL xni. p. 1, 1867) 
of the OoNKJSCTioir or the. Tendons of the flexor longus hallucis and 
fl. long, digitorum in the feet of man and many mammals, but as 
his results have been incorporated by Prof Humphry in his paper on 
the Chimpanzee in the last number of this Journal, we need not 
further report them. — Reference may also be made to the myological 
contributions of Pro£ Tomer on tiie Musculus Stebnaus, Dr Mac- 
alister on the Muscles of the Shoitlder, and Messrs. Murie and 
Flower on the Dissbotioii of a Boshwoman, in our May number. — 
Mr John Wood contributes a third series of Yabijoions in Human 
MTOiiOGT {Proc, Roy. See. London, May 23, 1867) made on 36 sub- 
jects. He figuEea the epitrochleo-anconeas muscle above referred to 
as described by Gruber, and supplies mudi additional information 
on muscular variations^ — ^Prof W. Gruber communicates (Mem. de 
VAead. Imqk de Si FHerab. June, 1866) an important monograph on 
the BuBSiE Muooafi of the upper limb, in. which he not only considers 
the observations of previous writers but describes the following new 
bur8»; bursa vmscuU brachiaUe interni between the brachialis anti- 
ens and ooronoid process; burea retra-epUrochlearie beneath the anco- 
neus intemus and ulnar nerve; b^lrsa n^Jlex. digit, mblirme in relation 
to the tendon of origin of the superficial flexor from the condyle: and 
a small bursa which lies under the insertion of a few fibres which * 
constitute the tenaor ligamenU annvlofris rad^ anterioris muscle. 
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Dr J. B. Pettigrew states that the arrangement of the fibres in 
the Muscular Wall of the Stomach in man and other mammalia 
{Froc. Ray. Soc, London, June 20, 1867) resembles that which he has 
already described in the heart and bladder. That the most external 
and internal fibres are more or less longitudinal, and that the deeper 
or more central fibres become more and more oblique, as the centre of 
the parietes is reached. The longitudinal intersect the very oblique 
at nearly right angles, the slightly oblique and oblique at more acute 
angles. All the oblique fibres are spiral, and form, or tend to form^ 
figure of 8 loops, which are directed towards the curvatures of the 
stomach, but are also traceable on the great cul-de-sac and the antrum 
pylori : the roots of the esophagns and pylorus are consequently 
invested with oblique spiral fibres, arranged systematically in two 
sets, which pursue opposite directions and surround the esophageal 
and pyloric orifices like sphincter muscles. Fibres cross and loop also 
on the body of the viscus, so that the so-called circular layer is really 
composed of very oblique spiral fibres intersecting at very obtuse 
angles. He considers that there are indications of 7 layers of fibres, 
3 internal, 3 external, and 1 intermediate, but he uses the term layer 
in a more restricted sense than in his former papers onHhe heart 
and bladder, and now admits that there is a mutual interchange 
of fibres between the different layers. — M. L. Mitra has published a 
pamphlet On ths Ultimate Structure of Muscular Tissue, and 
the mode of ending of motor nerves (Edinburgh, 1867), in which he 
states that the prevalent views on the subject are erroneous ; that the 
ultimate fibres consist of two essential structures, one a flat thread of 
contractile tissue, the other a network of fine nerves, having the 
appearance of stride, situated upon the former. He has *^ a long tale 
to tell of the binde-gewebe of Professor Yirchow, but postpones it for 
the present"— C. Eckhard {HeMs ZeiisehHft, Vol. xxix. p. 66, 1867) 
records his Observations on the development of the Muscular 
Fibres of the Heart; and F. N. Winkler {Reichert u. du Boi» 
Reymond^s Archiv, p. 221, 1867) communicates observations on the 
Sarcolemma^ and subdivision of the Fibres of the same Organ. 

Neurology. — O. Fraentzel contributes some observatioiui on the 
Structure of the Cells of the Spinal and Sthfathetic Ganglla 
(Virchovfa Arehiv, April, 1867, p. 649), which were made principally 
on guinea-pigs and rabbits. The cells of the spinal ganglia lie in an 
envelope of convective tissue continuous with tjie neurilemma of the 
nerves. He has never been able to trace more than one opaque-border- 
ed nerve fibre to a cell ; often through the cell substance as far as the 
nucleus. He has seen spiral fibres also in the spinal ganglion of a 
human embryo, but has found no evidence of their nervous nature. 
He believes that the capsule enveloping each spinal ganglion cell is 
lined by a single layer of polygonal, large, nucleated, tesselated, epithe- 
lium cells. Observations on the cape\iles of the sympathetic ganglion 
cells lead to similar conclusions. — Dr Rudinger {pampkUt, Munich^ 
' 1866) describes his dissections of the connection of the thoracic por- 
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tion OF THB GaKOUATED CoBD of the STMPATHSnC WITH THE Ik- 

TER008TAL Nebvbs. He figures the oommunicattng branches which 
oonnect ihe spinal and sympathetic nerves together in this r^on. 
He considers that the roots of the splanchnic nerves are mainly 
derived from the intercostal nerves ; which roots run for some distance 
along with the sympathetic cord, and then leave it to join and form 
the splanchnic. About four-fifths of each splanchnic nerve being 
derived from the spinal and only one-fifth from the sympathetic sys- 
tem. The great splanchnic nerve receives roots from the 2nd to die 
9th intercostal nerves inclusive : the small splanchnic nerve from the 
10th, 1 1th and sometimes from the 9th intercostal nerve : the third or 
renal splanchnic nerve from the 1 2th intercostal and Ist lumbar 
spinal nerves. — In an essay on the structure of the mucous membrane 
of the tongue, Freyfeld-Szabadfdldy (Virchaw^s ArchiVy Febr. 1867, 
p. 177) describes the Mode of Termination of the Kebves in the 

PAPILLiB. 

Blood-vessels. — ^Hermann Oeffinger describes the case (Virchow^s 
ArchiVf July, 1867, p. 424) of a child in which the Arteries of the 
Fore-arm possessed a variation in arrangement. The left brachial 
artery gave off the radial opposite the insertion of the coraco-bra- 
chialls tendon, and divided just below the elbow into common inter- 
osseous and ulnar branches. The ulnar at the middle of the ulnar 
side of the fore-arm divided into two equal branches, which passed 
to the palm; one superficial to the flexor sublimis gave off digital 
branches to the radial side of the index and middle, and the ulnar 
side of the index and thumb, the other supplied digital branches 
to the little, ring and ulnar side of the middle finger, and joined the 
deep palmar arch. On the right side the Art. magnee pollicis and 
indicis arose from the ulnar — ^Wenzel Gruber relates {Reichert und 
Du Bois Reymcmd^s Archiv, Part ii. p. 256, 1867) two cases, out of 
between 80 and 100 embryoes and children examined, in which the 
left innominate vein passed through the thymus gland ; the left lobe 
being in front of, and the right lobe behind the vein. 

Blood Corpuscles. — In the Microscopical Journal, April, 1867, 
p. 127, Professor RoUeston notes the occasional occurrence of one 
or more nuclei irregularly and eccentrically placed in the red-blood 
corpuscles of Cholaepus didactylus ; and records the existence in the 
blood of the elephant of very many nucleated red-blood cells, in all 
of- which, with perhaps one exception, the coloured factor was 
internally placed, whilst the colourless formed the envelope. Pro- 
fessor Klebs (Virchow's Archiv, Vol. xxxvin. February, p. 190.) 
describes nucleated red corpuscles from the blood of a chUd; and A. 
Bottcher in the same ArcMv, Vols, xxxvl p. 424, and xxxix. p. 42) 
considers the nature of the colouring matter of the red corpuscles, 
and the indications of nuclei in them. 

Eye. — ^Max Schultze {Archiv, Vol. in. p. 216, 1867) continues 
his researches into the Rods akd Cones of the Retina. He first 
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describes the distinctive optical properties of the outer and' inner 
segments of the rods^ and points out that they are connected toge- 
ther by a thin layer of a feebly refracting material (Kitt-substanz). 
The opposite end of each inner segment is either in immediate 
connection with a nucleated swelling, or, as is the usual arrange- 
ment in fish, with a delicate, pale thread, which becomes connected 
with a granule of the outer granular layer. This thread (Stabchen- 
feser) corresponds in its appearance with the pale fibres of the optic 
nerve. A minute account of the nature of the substance of which 
the outer and inner segments of the rods in different rertebrata 
consist, and of the transverse splitting of the outer segments into 
discs, under the action of various re-agents, is then given. The 
cones also possess outer and inner segments, the distinctive cha- 
racters of each of which, and the points of difference between them 
and the corresponding subdivisions of the rods, are then given. 
The double or twin cones which Hannover first described he finds 
not only in fish as H. Miiller thought, but in amphibia, reptile?, 
and birds. In man and mammals the cones are smiple. In fish 
from each half of a double cone a fibre passes into the outer granular 
layer; but the arrangement in other animals is much more difiicult 
to determine, though he thinks only a single granule corresponds 
to each double cone. In birds the double cones contain only a 
yellow pigment, but the simple cones are not only yellow, but orange, 
deep red, and also colourles& The outer segments of the cones vary 
considerably in length in birds, but in reptiles they are remarkably 
short In only one genus of the many he has examined, viz. Triton, 
did Schultze find the difference between rods and cones imperfectly 
marked. Amongst osseous fish he knows only one genus, the eel, 
without cones. He considers that the inner and outer segments 
of the rods and cones are essentially different structures, the inner 
corresponding to the axial cylinder of a nerve fibre, the outer 
being a peculiar disc-like structure. The longer the outer segment 
is, the more discs will it contain. Schultze regards these discs as 
a peculiar reflecting apparatus, and with the increase in the number 
of the discs the more perfectly \b the light reflected. In nocturnal 
birds the rods have very long outer segments; and in the human 
retina the cones of the fovea centralis possess the longest outer 
segments. — Prof. ICrause in a preliminary notice {potting en Nachr 
ridden ^ Sept. 18th, 1867) thinks it very probable that the optic 
nerve ends in the retina in a peculiar structure, which may be called 
the optic ellipsoid. This is an ellipsoidal mass situated in relation to 
the choroidal extremities of the inner segments of the rods and 
cones, and connected with a central fibre extending along the axis of 
these inner segments. This central fibre may be regarded as the 
terminal fibre of the optic nerve, and establishes a connection between 
a granule of the outer granular layer and the ellipsoid of the rodn, 
and between the granule of the cones (Zapfenkom) and the ellipsoid 
of the cones. It is not to be oonfoimded with the fibre of Bitter in 
the outer segments, which is probably an artificial product — In 
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HenUs ZeUsehri/ij Vol xxix. p. 238, 1867, 0. Haaae furniahee a 
detailed aoooimt of the anatomy of the hiunaii retina^ but our space 
will not permit us to give an absfcradft — J. Cohnheim (Virduntfs 
Arehw, March, 1867, p. 343) gives an account of his observationB 
on the Sensittvib Nebvbs or the Cornea. 

Eab. — ^Afl a part of an elaborate memoir on the Structure of 
THE Cochlea in birds, Dr Hasse {Siebold u, KdUiker's Zeitachrifty 
YoL XYii. p. 56, 1867) describes the mode of termination of the 
nerve fibres, and states that he has seen the fibres extend to the 
lower hyaline end of the rod-like (Stabchen) cells of the papilla 
Bpirali& Each rod-like cell becomes a nerve fibre. In the lagena 
also, although the demonstration was not so perfect as in the spiral 
papilla, he believes that he has seen the nerve fibres end in the 
rod-like cells. He lays down the following general law, "that in 
the cochlea the auditory nerve fibres end in cells, which though 
they may differ from each other in some minute details yet belong 
to tibe same general type.'' His paper concludes with a comparison 
between the cochlea of birds and mammala — Dr M. Y. Odenius 
describes the Epitheuuk of the Human Macula Acoustica, by 
which is meant the part of the wall of the sacculus and utriculus 
to which the branches of the auditory nerve proceed. (Archivfiir 
MUcroa, AruU. 1867, p. 115.) He recognizes three forms of epithelial 
cells, closely similar to those described by Max Schultze in the 
otolith-sacs of fishes : viz. ; lst» cylindrical epithelial cells rounded or 
pointed below, or even with branched thread-like processes from their 
deeper ends, or of a somewhat hour-glass form with the nudeus in 
the lower compartment; 2nd9 cells like the basal cells of Schultze, 
only that the peripheral process instead of being lost between the 
other elements reaches the firee surface; 3rd, spindle-shaped cells 
similar to the thread cells of Schultze. Short stiff hairs project 
from the entire free surface of the epithelium, they appear to be 
the peripheral processes or ends of the spindle-shaped cells. Nerve 
fibres deprived of their medullary sheaths pass into the epithelium, 
and Odenius thinks he has traced a connection between the axial 
cylinder and the epithelium, though he is not sure to which element 
of the epithelium the fibres pass, but thinks it probable that in 
man and mammals, as Reich has shown in Petromyzon, M. Schultze 
in fish, and Hasse in birds, the fibres are connected to the spindle- 
shaped cells. 

Blood-Yascular Glahds. — G. W. Callender (Proe. Boy, Soc 
Lond., June 20, 1867) concludes firom his observations on the 
Anatout of the Thtroid Body dt Man : 1st That the thyroid 
is developed in connexion with the air tube, and has no relation 
to the thymus; 2nd. It does not consist of two separate lateral masses, 
and the isthmus is present from the first as a distinct central portion; 
3rd. The pyramid is an outlying part of the body, presenting during 
fcBtal life all possible variations as to shape and size. — ^A contribution 
on the Structure of the Thtroid Gland, is made by Dr Pere- 
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mmc^o{;XebM u, Kmkm^s ZeUmA. 17& Vol. p. 279, 1867). The 
oonnectiye tiasue is more abundant in man than in other nMLmmftJia^ 
and in mammals more than in biid& The vesioleB lie in the meahes 
of the oonnectiye tiasue. He haa fiiiled to recognise a membrana 
propria surrounding the yeaiolea, bat considers that their oayitiee are 
lined with cjlindncal epithelial cells, which rest looeelj on the 
Buirounding oonnectiye tissue, so that the yeaicles can be isolated 
without much difficulty. From the deeper, more pointed ends of the 
epithelium cells 1 to 10 fine processes project, which seem to con- 
sist of fine granular particles, and look yaricose : these cells are not 
unlike those described by Pfluger in the saliyaiy glands, but a con- 
nection with the fine nerye fibres, such as Pfluger describes, has not 
been recognized. The yesicles increase in size as the animal grows 
older, and the contents change from a finely granular mass with 
nucleated cells and simple nuclei, such as may be seen in the embryo, 
to a coUoid mass, with perhaps nuclei and &t drops. The increase in 
number of tiie yesicles by constriction and diyision can be easily 
recognized in the thyroid of the embiyo. The blood-yessels are 
numerous, and the capillaries surround tiie yesides. Lymph yessels 
lie not only under the inyeeting capsule of the gland but extend into 
its substance, and surround groups of yeaieles. Although the gland 
is usually said to be sparingly proyided with neryes, yet he finds, 
more especially in tine calf^ numeroBB pale nerve fibres, some of which 
surround the yesicles and become lost- in the oonnectiye tissue. 
Oanglion cells lie amidst the fibres of many of the larger neryes. 
Peremeschko has also ( FtticAofo'^ .irdUtr, March, 1867, p. 329) giyen 
an account of the SzHQcmiBi or the Pituitabt Body. He concludes 
that it is not a nenrous organ, but a gland, and that it is most fitly 
associated with the blood-yascular glands. 

SacEcnNo Glands. — ^The Arbanoemknt of the mikutb Bile* 
Ducts within the liyer continues to attract the attention of ana- 
tomists. Pro£ Hering (SehuUz^a Archiv Jttr Afikros, Anat. 1867, 
p. 8) describes his inyestigationB on the liyers of coluber natrix, of 
fix)g8 and rabbits, and comes to the following conclusions : the liyer 
in the yertebrata generallj may be regarded as a tubular gland, with 
the tubes arranged in a net-like manner; but in the mammalia in 
particular a proper tubular structure cannot be recognized, and all 
the frequently repeated statements of the tubular structure in the 
mammalia are founded on erroneous obseryations. The well-known 
drawings of Dr Beale, which seem to demonstrate the tubes in the 
lobules of the pig's liyer are belieyed by Hering to be taken from 
preparations in which the injection is extrayasated out of the bile* 
ducts and the liyer cells displaced. It is erroneous also to state, as 
has recently been done (see our Report for Noy. 1866, p. 146), that the 
bile-ducts form distinct capillaries within the lobules, which possess 
a membrana propria^ like the blood capillaries, and with which the 
liyer cells lie in contact only externally. The liyer is distinguished 
from other glands by the relatiyely laige surfiice of contact between 
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blood-y^sads and gland cells. In tlie lo^er veriebrata, eadi liTer cell 
J8 in relation to the blood canal by at least one sur&ce, wMlst in the 
nLammalia) each cell lies in relation to the capillaiy STStem by several 
snrfEMies: the number of channels for the passage of the bile, rela- 
tively to the number of cells, is in a corresponding degree much 
greater because each cell has a channel, not on one side merely, but 
on many sidea These channels can be injected from the bile-duct ; 
and when this is done a network-like arrangement is produced. The 
liver cells themselves constitute the boundaries of these passages, but 
whether by a distinct cell-wall or only by a sharply defined cell-sub- 
stance, Hering will not commit himself to say. The channels com- 
municate with the cavities of the interlobular ramifications of the 
hepatic duct, and transitional cell forms have been observed, between 
the epithelifiJ lining of these ducts and those hepatic cells, lying in 
the periphery of the lobule which bound the intralobular bile pas- 
sages. — As a part of a general enquiry into the structure of the 
vertebrate liver, Prof Eberth {Virchow'e ArcIdVf May, 1867, p. 70) 
discusses the relation of the liver cells to the bile-duct, and describes 
the existence of a network of intercellular passages within the lobules 
of the mammalian liver. — ^The Keporter has also made observations on 
this subject, and, from the examination of a series of preparations 
of the rabbit's liver, in which the bile-ducts had been injected im- 
mediately after the death of the animal, he believes that the bile 
passes to the periphery of the lobule in channels, which lie between 
and have their walls formed by the liver cells, and which communi- 
cate with the interlobular branches of the hepatic duct 

Dr Macalister gives an account of the Comparative Anatomy 
AND Physiology op the Gall-Bladder {Medical Press and Circular, 
August 7, 14, 1867). It is constant in bimana, quadi-umana, cheiro- 
ptera, insectivora, camivora, marsupialia, monotremata; absent in 
oetacea; variable in edentata, pachydermata, rodentia, and ruminantia. 
Its presence is the rule in birds and reptiles, but in the latter its 
position is liable to considerable variation- It is almost universally 
present in fish. The sac is required in animals whose intervals of 
feeding are protracted, and is of little use in those in whom the 
bile flows continuously fix)m the liver, to aid in the almost constant 
process of digestion. 

Prof. F. E. Schulze of Rostock {Schultze's Archiv, 3rd Vol. p. 137, 
1867) investigates the Epithelial and Gland Cells in the skin of 
fish and amphibia, in the intestinal canal of all the vertebrata, and the 
epithelium of the respiratory mucous membrane of vertebrata possess- 
ing lungs ; owing to the length of the memoir we limit our report 
to the consideration of the cells of the alimentary and respiratory 
tracts. In fish, the epithelial lining of. the mou^ and inner side 
of the branchial arches does not differ essentially &om the epidermis, 
tor irregular, many-comcred, jagged, and awl like cells, with goblet 
or flask shaped cells (Becher-Zellen) intenningled, are formed in it. 
As in the skin, the last form are filled with mucus, and those next 
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t&e Bm&oe open by a ronnded motitiL In the amphibia the diffe« 
renoe between the epidermal and the epithelial cells of the mouth 
is more marked; jagged and awl-shaped cells do not oocur; the free 
sorfiM)e is covered by cilia, except on the fungiform papiUie of the 
tongna Ckiblet-shaped oeU% howerer, are yery general. In reptUes, 
ciliated and goblet-ahaped cells are abundant, and on the tongue of 
€my9 ewropnui, j^gg^ tu^d awlnahaped cells, but no cilia. In birds 
and mammals laminated pavement epithelial cells, but no goblet cells 
are found. The epithelium of the esophagus in fish, amphibia, and 
reptiles consists of simple, ciliated cylinders, with goblet-cells: in 
birds and mammals of laminated pavement epitheliuuL The epithe- 
lial covering of the gastric mucous membrane in all vertebrata 
consists of (^lindrical cells tiAicft opwi en ike w/rfac6y where, their 
membrane being deficient, a delicate, faintly-gnmidar, or homogene- 
ous substance protrudes. These cells may be compared therefore 
with the goblet-shaped cells which possess openings on the sur&oe. 
The cylin^cal cells of the mucous glands of the stomach are also 
destitute of a wall at their free end& In his observations on the 
cylindrical cells which cover the intestioal villi, Schulae discusses the 
nature of the clear border at the free end, which so many observera 
have described, and considers that it is directly continuous with the 
protoplasmic conteniB of the cells. He has not seen the narrow pro- 
cesses from the deeper ends of the cells passing into the substance 
of the villus, which Heidenhaia has described, though he admits that 
a threadlike process, often dividing into two or more branches, is not 
unfrequently met with. . He examined carefully those cells scattered 
amidst the cylindrical epithelium, which Henle described as goblet- 
shaped, and considers that in their structure and other relations they 
are similar to the goblet-shaped cells already so frequently referred to, 
and here as elsewhere secrete a mucous substance, which escapes 
through the opening at their free ends. He opposes therefore the 
view advocated by Letzerich ( Virchow*8 ArchtVy V oL 37) that these 
structiu'es are especially concerned in absorption. In the large in- 
testine, cylindrical cells also occur which possess a clear border space, 
though not so broad and shining as in the small intestine; and with 
its inner boundary line so faint, that the hyaline terminal portion 
passes over into tibe granular cell contents. Goblet-cells similar to 
those in the small intestine are also found. In the glands of 
lieberkiihn both cylindrical epithelium and goblet-cells ar^ met 
with in all the vertebrata. The epithelium of the respiratory canal 
is usually regarded as consisting altogether of ciliated cylindrical 
epithelium, ^it in addition Schulze describes very characteristic 
goblet-shaped cells, occurring in considerable numbers in amphibia, 
reptiles, birds, and mammals, including man, between the ciliated cells. 
Theodor Eimer ( Vvrcfwtds Arokw, Vol. 38, March, p. 428) also holds 
that the goblet-o^ stand in no relation to absorption, and he has 
once succeeded in isolating from the villi of the frog cylindrical cells 
with long thread-like processes, which contained minute drops of 
fat at their deeper extremities, an observation which supports the 
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statementB made some years ago by Heidenhain, as to the chatmels 
along which the chyle finds its way into the interior of the villus. 
0. Amstein also relates his observations on these goblet-shaped cells 
in the 39th Vol. of the same ArehiVy and concludes that they arise out 
of the cylindrical epithelium cells through alterations in tiieir form, 
which alterations have an intimate connexion with their secretLDg 
function. His conclusions are supported by the observations of 
H. Oeffinger {Reit^eH u. J>u Boi$ JReytnoncTs Arehiv, Heft 3, 1867), 
and L. C. Ihrdmann in his inoMguau^ disaertcUum, Dorpal^ 1867. 
He states that the intestinal epithelium sends long th^ pro- 
cesses into the tissue of the mucous membrane, and considers that 
Letzerich has committed an error in supposing that the pear or 
goblet-shaped cells are specially concerned in absorption. Leteerich, 
however, communicates additional observations in the same volume, 
p. 435, and not only describes and figures these cells scattered 
amongst the i^lindrical epithelium of the villus, but as communi- 
cating by an anastomosing network of canals with the. chyle-vessel 
in its interior. As additional evidence of the uncertainty which 
prevails with r^ard to these structures, the paper of I. Sachs (Ftr- 
chow^s Arehiv, Vol. 39, p. 493) may be refeired to, in which it is stoted 
that the goblet-cells aro artificud productions. 

Pro£ Oruber contributes an elaborate memoir (MSm, de VAetuL 
Imp. de St Peter A. August^ 1866) on the Mammary Gland ik the 
Male, in which he relates his observations on its position, form, size, 
weight, and development He then enters very exhaustively into the 
literature of those cases in which the male breast has enlarged and 
formed a secretion in its interior, and describes some cases which have 
come under his own observation. — ^A. Weisbach (Wiener Medizin. 
Wochen9chr\ftj 1867) records five cases of AbkormaXiLY deep POsinoK 
OF THE Kidneys occurring three times on the right side (in one of 
which the left kidney was absent); once where both kidne3rs were 
situated on the right side, the lower one being more deeply placed ; 
and once where with a horse-shoe kidney the right half had a deep 
position. 

Teeth. — From observations on young specimens, C. Spence Bate, 
AnndU of Naiurtd Hietoryy June, 1867) has determined the Denti- 
tion OF THE Common Moue, which he expresses by the following for- 
mul»: 



Deciduons set 


T 3 


1 


P.M.|x2 = 32; 


Permanent set 


T 3 


1 


4 3 

P. M. ^ , M. 7 X 



His observations support the inductive analysis previously made Xsj 
Prof Owen. An abstract of the researches of W. H. Flower into the 
Development and Succession of the Teeth in the Mabsupialia, is 
given in Proe, Roy. Soe, London^ 1867. The general conclusion is that 
marsupial animals present a peculiar condition of dental succession, 



BEPOBT ON THE PBOOBBSB OV iNATOMT. 175 

uniform throngboat the <»der, asid distinct from other mammals, 
which may be expressed as follows ; their teeth do not vertically dis- 
place and sacceed other teeth, with the exception of a single tooth on 
each side of the jaw. The tooth in which a vertical succession takes 
plaee is always the corresponding or homologous tooth, being the 
hindermost of the premolar series, which is preceded by a tooth lukving 
the characters, more or less strongly expressed, of a true molar. 

CoccTGEAL Body. Since the report in our last number on the so- 
called CoocfTOEAL Glaitd was written, Dr W. M. Banks has commu- 
nicated {Glasgow Med. Jnl, May, 1867) additional obeervations on its 
structure which confirm generally the statements of Julius Arnold. 
He considers that the minute bodies found connected to the lower 
branches of the middle sacral artery are essentially dilatations of those 
branches, which, when cut across, appear like tubes and saccnli sur 
rounded by concentric layers of muscular fibre, and nearly filled with 
nucleated cells, the fibres and cells representing in an exaggerated 
form the usual muscular and epithelistl coats of the arteries. He 
agrees with Arnold, Krause, and Meyer, in regarding it as an arterial 
appendage belonging to the same class as the caudal hearts of some 
animals, the axillary hearts of others, and the carotid appendages 
of man and the batrachia In addition to the examples of modified 
arterial arrangements amongst the lower animals referred to by Banks, 
the Reporter may direct attention to the observations of Prof. All- 
man on the arteries of the armadillo {Proe, Brit. Assoc. 1843, p 68), 
in which animal not only the arteries of the posterior extremities, but 
the epigastric and eavdal arteries have a tendency to divide so as to 
give rise to a series of vascular pencils. — Julius Arnold has also 
recorded in VircJvou^s ArchiVy July, 1867, p. 497, observations on the 
Glomeruli caudales of the Mammalia. In the dog, cat, squirrel, 
rabbit, rat^ vascular sacs are regularly to be found in the posterior 
half of the tail, which in their relation to the middle sacral artery and 
in their construction essentially correspond to the coccygeal glomeruli 
of man. In the pig^ honey and ox, the connective tissue which sur- 
rounds the posterior part of the middle sacral artery contains a widely 
distributed rete mirabUey which is connected with the artery by very 
muscular branches. In the otter both vascular sacs and retia mira- 
bilia lie in the very vascular envelope of connective tissue, which 
surrounds the part of the middle sacral artery lying near the tip of 
the tail. But in none of the above mammalia were regular glomeruli, 
or retia mirabilia, found in that part of the middle sacral arteiy 
which lies on the first six or eight caudal vertebrao. Ip comparing 
the coccygeal body of man with the caudal glomeruli of the mammalia, 
Arnold thinks the relation to the middle sacral artery is more import- 
ant than its position in the tail. 

OvABT AKD OvT7M. — Thcodor Langhaos {VWchomfs Arehivy April, 
1867, p 497) records his observations on the Glandulab Structure 
OF THE Human Ovart, and concludes that the ova arise in gland fol- 
licles, connected together in a net-like manner; that the most advanced 
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stages of development of the ova are found in the deeper part of the 
ovary, whilst the youngest ova lie near the sorfaoe. — ^In oor May 
number, Dr W. H. Hansom enquires into the conditions of the proto- 
plasmic movements in the eggs of osseous fishes^ and in the Qtuuri, 
Jnl. of Microscopic Scicnoa^ Jan. 1867, he describes the Steugtukb 

AND GbOWTH of the OvARIAN OtUU in OASTBROffTEUS LeIITBUS. 

The ova are perfect in fry one month old, and in the earliest re- 
cognisable ova germinal vesicles may be seen to contain not only the 
germinal spots, but a delicate translucent colloid mass, on the surfiew^e 
of which the germinal spots are imbedded, and lie in contact with the 
inner sur&ce of the vesicular walL The yelk sac is formed in veiy 
young ova, and may be separated in those measuring ^jf in diameter; 
and in the yelk sacs of eggs not more than y^ in diameter the 
finely-dotted structure was recognisable. From observations on the 
button-shaped processes on the outer surface of the yelk sac and the 
dots in its substance, he concludes that the dotted yelk sac of osseous 
fishes grows by interstitial molecular deposit His examinations 
were, conducted in a weak solution of glycerine; and he points out 
that the ammoniacal solution of carmine employed by Dr Beale is not 
to be recommended, as the ammonia dissolves tlie germinal vesicle and 
its contents. Dr Beale however in reply, in the July number of the 
same Journal, states that the carmine fluid, if properly employed, 
instead of dissolving the germinal vesicle or its contents, precipitates 
particles^ and actually forms things which do not exist in the natural 
state. 

Malfobmatioxs. — HimtemiQler relates a case (ffenle^e Zeitachrf/lf 
YoL XXIX. p. 149, 1867) in which in an adult a right cervical lib was 
connected by a bony union with the 1st thoracic rib : and a second case 
in which the necks of the 5th and 6th ribs on the right side were united 
by an abnormal articulation. — H. Beigel ( Virchow^a Archiv, January, 
1867, p. 144) describes a case of cbtftobchismus, in which both 
testicles were retained in the inguinal regions : the ejaculation of semen 
was normal, and the fluid contained a veiy large quantity of normal 
spermatozoa. — E. Ratjen records the case of a man, set. 49 ( Virchot/ifs 
Jrchiv, February, 1867, p. 172), in whom the Left Bronchus and 
Lung were defective, the malformation, as he believes, being con- 
genital About one inch from the bifurcation the left bronchus came 
to a blind end, from which a band of connective tissue was prolonged 
to the flat, atelectasic lung, to which the pulmonary artery sent a 
feeble branch. The right lung was largely developed, and extended 
into the lefb side of the thorax. There was no trace of pleuritic 
inflammation. — Julius Arnold describes {Virchow^a Archivy Feb. 1867, 
p. 145), a human female foetus in which not only the Lower Jaw and 
Htoid Bone webe cohpletelt absent, but very great deficiencies 
existed in various parts of the head, and the viscera were transposed ; 
and Albert Bauer gives {Eeichert u» du Bois ReynumdB Arehiv, Heft 
2, p. 173, and Heft 3, p. 311, 1867) the Anatomt of a Double 
MoK8TBB> possessing two heads^ three upper, and three lower limbo. 
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Physiological Chemistry. 

Blood.— Preyer {Centralblatty 1867, No. 18) addnoes facts which 
lead him to the belief that hsemc^lobin is an acid. If a solution of 
Hb* be exhausted thoroughly with Pfiiiger's mercurial pump, and 
then treated with a 10 per cent, solution of sodic carbonate, a slight 
evolution of CO, occurs. If, however, the mixture of Hb and car- 
bonate of sodium be then frozen in vacuo, a strong carbonic acid 
erolution takes place; the optical characters of 0-Hb remain un- 
changed after this treatment Htemoglobiu thus appears to have the 
power of expelling 00, from Na, 00^, and forming a compound with 
the metaL Pfliiger (UentralblaU, 1867, No. 21) describes observa- 
tions which lead him to differ from Hoppe-Seyler as to all oxidation 
going on outside the blood-vessels. In opposition to the statement 
of H.-S. {Med, Chem. Untsrsudmngy L 133) he states that when 
blood is allowed to flow rapidly from an artery into a vessel of con- 
siderable capacity filled with mercury and standing over mercury, a 
sudden darkening of the tint will bo noticed to take place, long be- 
fore the period of coagulation. This darkening is prevented by ex- 
posure to a temperature of 0^ Cent., but occurs as soon as the tem- 
perature is mised. Biood which has undergone the darkening does 
not resume its veiy florid appearance when exposed to a low tem- 
perature. Although this darkening does not positively prove a sub- 
traction of O, it must, Pfliiger believes, be considered as affording 
strong presumptive evidence of it. Heaton {PhiL Mag.^ May 1867, 
page 341) in a purely hypothetical paper argues that it is impossible 
to conceive that oxidation does not chiefly go on in the blood itself. 
Nawrocki {CentralUaU, 1867, No. 12) draws attention to the fact 
that sulphide of ammonium, besides reducing Hb, as was shewn by 
Stokes, when present in considerable quantity, exerts a further action 
upon it A band of reduced haemoglobin, 'and one situated in the red 
and coincident with Frauenhofer's Une C, makes its appearance. Sub- 
sequently these bands disappear and give place to two bands, which 
might easily be mistaken, on superficial examination, for those of 
0-Hb; after a period varying from 28 to 48 hours the bands disap- 
pear. The same phenomena are noticed when sulphide of ammonium 
acts upon alkaline solutions of beematine. 

Preyer {CeniralblaU, 1867, No. 18) finds that sulphide of potas- 
sium acts in a somewhat similar manner to the ammonium com- 

^ We do not confine ouxselvea entirely to papers published within the above 
dates. 

• For the sake of brevity the letters Hb will in this report be used to designate 
Hfemoglobin. The oxygen, oarbonio acid, and nitric oxide compounds bein({ 
represented respectively by the abbreviations 0-Hb, CO-Hb| NO-Hb. 

VOL. II. 12 
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pound, -when added to solutions of hsemoglobin. When a little piece 
of K, S is addod to a cold aqueous solution of O-Hb, the absorption 
band of reduced Hb makes its appearance. On heating the solu- 
tion gently two bands appear, of which one is extraordinarily 
sharp and black; these bands are the same as those described by 
Nawrocki. On boiling the blood solution thus acted upon by K, S^ 
the two new absorption bands disappear, but again make their ap- 
pearance when the solution cools. A. Oamgee, in a note on the action 
of nitric oxide, nitrous acid and nitrites on haemoglobin {Proc. li. S, 
E. 1866-67, No. 73) points out that when nitrites act lipon blood, it 
assumes a chocolate colour, the bands of 0-Hb become exceedingly 
faint, and an absorption band occupying the same position as that of 
acid hcematine i^ superadded. When treated with ammonia the 
colour again becomes red, and whilst the band in the red completely 
disappears, the two absorption bands of 0-Hb again become more 
distinct. A very faint absorption baud, occupying the junction of 
the orange and yellow and just below D, then becomes visible. On 
now treating such a blood solution with deoxidizing agents, the 
spectrum of reduced Hb is observed, and the solution ^when agi- 
tated mth air presents again, in all their distinctness and beauty, 
the bands of 0-Ub. 

Hoppe-Seyler {Virchow^a Arch, xxxviii. 435) states that when 
prussic acid is added to blood it cannot be expelled by mere evapo- 
ration, aftld conjectures that this is due to the formation of a com- 
jiound with hsemoglobin. Preyer {CentrcUblati, 1867, No. 17) has 
independently arrived at the same conclusion as H.-S. He finds that 
neither prussic acid nor cyanide of potassium exerts any action upon 
even watery solutions of hsemoglobin. When a solution of 0-Hb is 
treated with a solution of KCN and heated, a broad band like that 
of reduced Hb ai)pears ; the O-bands do not, however, reappear on agi- 
tation with air. Sulphide of ammonium added to a solution which 
has been thus treated causes the broad band to disappear and give 
place to two bands like those of CO-Hb. On passing O into the 
reduced solution, the broad band, similar to reduced Hb, again ap- 
pears. HON acts in an almost similar manner. Preyer believes 
that there exist compounds of hsemoglobin with HON and KCN, 
which are similarly constituted to those formed by CO, NO, and O 
with Hb. Koschlakoff and Pofoff {Centruli>laU, 1867, No. 26) de- 
scribe the action of phosphuretted hydrogen; 1st, on blood; 2nd, on 
0-Hb; 3rd, on CO-Hb; 4th, on hiematin. They have anived at 
the following conclusions: Ist, that PHj, decomposes hemoglobin 
and hsematin; 2nd, that pure PH^ does so without previously 
reducing these substances; and therefore, the statement that in 
poisoning by phosphuretted hydrogen death is due to reduction of 
the hsemoglobin, is devoid of foundation. HeuzLnga {CentralblaUj 
1867, No. 21) states that hsemoglobin is attacked by oaone, the ab- 
sorption bands disappearing almost instantaneously without the for- 
mation of hiematin. The colourless solution which results contains 
leucin, but no urea. Korber {Diss, Darpat. 1806) has, under the di- 



REPORT OK PHYSIOLOGY. 179 

rection of Alexander Schmidt, examined the action of standard so- 
lutions of caustic soda, and acetic add on the blood of Tarions organs, 
and of different animals. It resnlts from his experiments that the 
stability of the hflemoglobin varies remarkably in different animals, 
and in raijing conditions of health. Thus, 0*5 parts of a ten per 
cent, solution of caustic soda mixed with 20 parts of the blood of a 
healthy man caused the disappearance of the Hb-bauds in four and 
a half hours, whilst in the case of the blood of %, typhus patient 
similarly treated, the bands disappeared in 55 minutes. Again, 0*5 
parts of soda* solution were added to twenty parts of blood of dif- 
ferent animals, and it was found that the bands of haemoglobin dis- 
appeared in the case of the ox in from 3 to 10 hours, in that of the 
horse in 51 minutes, and in that of the sheep in 36 minutes. 

Dr T. R. Fraser (Ed. Med. J. Aug. 1867) has lately investigated 
the action of galvanism on blood and albuminous fluids with a special 
view to determining the mode in which galvano-puncture induces 
coagulation of the contents of an aneurismal saa When two plati- 
num needles connected with a six-celled Bunseu battery were im- 
mersed in a solution of egg albumen of Sp. Gr. 1055, a dense opaque 
substance of conical shi^ and acid I'eaction formed at the positive 
electrode, whilst a clear, colourless, alkaline jelly gi*ew around the nega- 
tive pole; the same phenomena essentially occur when solutions of 
pure albumen and blood are similarly treated. There is no evidence, 
according to Fraser, that apart from chemical action the galvanic 
current exerta any influence on the coagulation of fibrin. He at- 
tributes the formation of the ooagula at the two poles to the action 
of the adds derived from the electrolysis of the inorganic constituents 
of the blood, at the positive pole, and of the bases at the negative 
pole, as products apparently identical in properties are obtained when 
albuminous solutions are treated respectively with acids and alkalies. 

CuEMiSTbT OF THB TISSUES AND Oroans. — Dr L. Hermann has 
published a very interesting and suggestive work {Untersucfiungen 
uber den Stoffuxchsd der Muskeln U. S. Beriin, 1867, p. 128) on the 
character of the gases of muscular tissue, and on l^e interchan<,'es 
which go on between muscles, separated fr*om the body,' and the differ^ 
ent gaises, in the several conditions of rest, action, and rigor mortis. 
A very able critical abstract of this work will be found in the Laborcb- 
tary for Sept. 14, 1867. Amongst the most remarkable results of 
])r Hermann's researches we may mention, that the gases of muscle 
are quite free from oxygen, that the respiratory function of muscles 
which was supposldd to exist by Creorge Liebig, Matteucci, and 
others, is render^ more than doubtful, but that nevertheless .when 
a muscle is thrown into action, or into a state of rigor, there is 
evolution of carbonic anhydride, which appears to be derived from 
a carbonic-anhydride generating substance. F. Holm (J I. f, pract, 
Chem, T. 150-152) found in the alcoholic extract of 650 grammes 
cf the supra-renal capsules of the ox, inosite, hypoxanthine, and a 
oolouring matter insoluble in alcohol, ether, and chloroform, which 

12—2 
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the author thinks is probably identical with the pigment of bronzed 
skin. The author believes that this colouring matter does not exist 
preformed in the capsules, but is due to the oxidation of a colourless 
chromogen. 

Radziewsky {Virchov?8 Arch, xxxvi, Hft. 1), as a result of his 
enquiry into the presence of leucin and ty rosin in the healthy body, 
concludes that leuciu is contained in the pancreas, and spleen, the 
lymphatics, and salivary, thymus, and thyroid glands, aud in the 
liver. It is not found in the testicles, lungs, heart, and voluutary 
muscles, or in the brain, blood, urine, saliva, and bile. Its presence 
in the kidneys is doubtful. Tyrosin was never found. 

Dybkowsky {JL /. pract Chem, 153-164) finds that Neurin, 
which is one of the products of decomposition of Liebreich's protagon, 
is, as Bayer had already stated, identical with Strecker's Cholin. 
Both substances have the formula C^ H,, NO, and present the same 
crystalline form. Neubauer (Fresenitis* ZeUschriftj vi Jahrgang), 
announces that when capric or caprylic acids are saturated with 
ammonia and then brought in contact with water, beautiful myeline 
forms are produced. Myeline is obviously no chemical principle, 
but a physical phenomenon, and the generation of the so-called 
myeline forms may go on altogether independently of the presence 
of protagon, or, as Beneke thought, of cholestenne. Neubauer 
separates sarcin and xanthin from muscle by precipitation with 
nitrate of silver. In the case of sarcin there falls a precipitate 
having the composition C5 H^ N4 O + 2 Ag, O, iu that of xanthin 
Cj H4 N4 O, + 2Ag, O. Essentially the process consists in dissolving 
the precipitate in boiling nitric acid, of density I'l, and crys- 
tallizing from this solution. G. Stadeler {JLf, prctct. Chem. 148-150) 
finds that the yolk of egg contains no bile acids, but a sub- 
stance similar to, and probably identical with, h»matoidin. S. 
Moore (Cliem. Newa^ Sept 6, 1867) gives the results of the exami- 
nation of ciystals which occurred as a deposit in jars in which brain 
had been preserved (in spirit?). The crystals were saponified by 
KHO, and dissolved by hot absolute alcohol. Their meltin^: point 
was 103**. Elementary analysiB gave, as a result, C 4379, H 8*09, 
and O 48-12. 

Secretioks. — Lang {Wiener Med. Wochengchri/l, 1866, No. 95) 
in examining the urine of a patient suffering from renal dropsy, ob- 
tained reactions which led him to believe that either alloxan, or a 
substance resembling it very closely, was present Schiiltzen (ZeU- 
Bchrxft Ghem^ v. BeUstein, 1867, p. 158; LaborcUort/, i. 278) states 
that the urine of men or animals poisoned with phosphorus always 
contains sarcolactic acid; as much as 10 grammes or more is occa- 
sionally found in the ui-ine of 24 hours. Prussak {CentralblcUt, 1867, 
No. 7) has attempted to discover the cause of the occasioned fiiilure 
of the nitric acid test (Gmelin's reaction) for bile-colouring matter, 
in jaundiced urine. None of the constituents of the urine have 
the power of influencing the reaction. It appears, however, that a 
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febrile condition of the system exerts such an influence on the bile- 
oolouring matter, that it ceases to give its reactions with HNO,^. 
Tcberinoff (Molesckott^s UrUersuch. x. 232), from a scries of experi- 
ments made to determine the value of polarizing saccharometers for 
determining the amount of sugar in diabetic urine, as compared with 
diemical means, concludes that the latter yield more reliable results. 

Respiration. — Pettenkofer and Yoit {Anncden der Chemie und 
Pliarmacief CXLI. Hefb 3) have iindertaken a series of researches in 
their large respiration apparatus at Milnich, with a view to determin- 
ing to what extent the i*espii*atory functions vary during the day and 
during the nighi. Their first escperiments were conducted upon a 
young watchmaker, aged 28 years, and led to a remarkable result, in 
respect to the difilerence in the amount of oxygen absorbed and car- 
bonic acid evolved during the day and night periods. The experiments 
included one day of rest during which the man amused himself by read- 
ing and repairing a small clock, and a day of labour in which he was 
made to turn a wheel heavily charged. The chief conclusions which 
may be drawn from these experiments are the following : 1st, That in 24 
hours the volume of the 00, eliminated is about equal to that of the 
O absorbed ; 2nd, That the interchanges of gas effected by respiration 
go on differently by day and by nighty so that the greater part of the 
O absorption takes place by night and the greater part of the CO, 
elimination by day. Work has scarcely any immediate influence on 
the oxygen absorbed during the day, although it has a great imme- 
diate influence in the amount of CO eliminated. This seems to be 
formed at the expense of oxygen which has been stored up. 3d. The 
excretion of urea is not increased by work, although this be long 
sustained. 4tL The elimination of water is very much increased by 
work, and the increase continues during the ensuing hours of sleep. 
Pettenkofer and Voit have, we believe, since repeated these experi- 
ments on the man who was the subject of the above experiments, 
but without confirming the results as to the diflerence between the 
day and night periods. {CentralblcUt, 1867, No 31.) 

Origin of Muscular Force. — Parkes (Proc. R, S. 1867, No. 94) 
describes a furies of expeiiments <on the elimination of nitrogen 
during rest and exercise on a regulated diet of nitrogen.' These ex- 
periments were conducted upon two soldiers at Netley. The experi- 
ments were conducted in the same manner as those recorded in Parkes* 
first paper (see Froc, B, S., No. 89). During four days the men were 
at their ordinary employment; during two days rested; returned to 
ordinary work for four days; took very active exercise for two days; 
and were then for four days more on ordinary occupation. They 
every day took a diet containing 19*61 grammes of nitrogen. From 
both sets of experiments which Prof Parkes has performed, it appears 
that actually the amount of nitrogen excreted during active exercise, 
is lower than that excreted during a period of rest, although in the 
period of rest following work &e nitrogen is slightly increased 
Pettenkofer and Voit, in their recent paper noticed that work seems 
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to have no influence on the amount of urea excreted, and that indeed 
the amount was slightly less on the day of labour than on the day of 
rest. Parked suggests the following theory of muscular action. 
''When a volunts^ muscle is brought into action by the influence 
of the will it appropriates nitrogen and grows ; the stimulus or the 
act of union gives rise to changes in the non-nitrogenous substances 
surrounding the ultimate elements of the muscular substance which 
cause the conversion of heat into motion. The contraction continues 
(the will still acting) until the effete products of these changes arrest 
it; a state of rest ensues, during which time the effete products are 
removed, the muscle loses nitrogen, and can again be called into action 
by its stimulus." Voit {Zeilschrift f, Biol ii. 307-365; CmtrajtbUUt, 
1867, No. 7) has studied the urea excretion during starvation. He 
considers the amount of urea excreted to be a measure of the decom- 
position of albumen. He finds that at the commencement of starvation 
the urea excretion goes on much more rapidly than at a later stage, 
and that the amount of urea excreted at the commencement is in 
direct proportion to the good state of nutrition of the animal. This 
fii^t great urea excretion he considers to be derived from an albumi- 
noid substance, which is more easily broken up than the stock albumen 
upon which the animal subsists for some time longer. 

Physiological Actions of Medicinal and Poisorums Stibsiancea* 

Bromide of Pot^\j3Sium. — M. J. V. Laborde (Comptes Bendus^ 
July 8) describes the general results of numerous experiments with 
Bromide of Potassium on man and on various animals, but principally 
on batrachians (Rana viridis). Four or five minutes adfler admi- 
nistering from three to six grains to frogs, a slight general exci- 
tation, with somewhat tetanic movements, was caused. This was 
soon succeeded by weakness and then by a condition of flaccidity, 
during which reflex action was entirely abolished ; but the power of 
voluntaiy movement was retained until long after this. The heart 
was but slightly and gradually affected, and continued to contract for 
several hours after the loss of reflex power. Laborde concludes that 
Bromide of Potassium has no special action on the heart/ muscles, ence- 
phalon, nor nerves ; but that it mainly and primarily influences the 
spinal cord. He also studied comparatively the effects of Iodide of 
Potassium and Bi*omide of Sodium — substances whose chemical con- 
stitution might suggest a correspondence with Bromide of Potassium 
in physiological action. Twice or thrice as large a dose of Bromide 
of Sodium, however, produced no effect ; and Iodide of Potassium, 
though active, differed greatly in the nature of the symptoms it 
caused. The exhibition of these substances was effected by placing 
them, in a state of fine division, on the interdigital membrane ; and 
absorption by this surface was found to be rapid. Eulenburg and 
Guttmann have also examined the physiological action of this sub- 
stance (Ce}UralblaU, 18 May). From thirty to sixty grains given to 
i&bbita by the stomach or by hypodermic injection, caused death in 
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ftt>m ten to forty minuted. A smaller, non-poisonous dose produced 
paralysis and cardiac irregularity. When one or two gniins were 
injected into the subcutaneous tissue of frogn, paralysis ensued in 
from ten to tifbeen minutes, and it was supposed that this was due to 
an action on the cord. Neither in these experiments nor in those of 
Laborde is there, however, any conclusive demonstration given of a 
spinal action. Enlenburg and Guttmann attribute these effects to 
the potassium and not to tlie bromine ; for similar symptoms were 
produced by other salts of potassium, while bromine itself and 
bromide of sodium and of ammonium were not found to have actions 
resembling that of Bromide of Potassium. 

SuLPHOCYANATE OP PoTASSiUM. — MM. Dubrueil etLegros (Comptes 
J^endvSy 17 Juin) imagined, from the results published by Claude 
Bernard, Ollivier and Bergeron, that this substance should prove a 
perfect counteragent to stiychnia. These expectations were not ful- 
filled; for in addition to ideo-muscular paralysis a previous stimulat- 
ing action on the central nerve-ganglia, and one hitherto overlooked, 
was discovered. As this produced tetanus, sulphocyanate of potas- 
sium IS useless in strychnia poisoning. They further contradict the 
assertion of MM. (3llivier and Bergeron, that a modification is 
caused in the structure of muscular fibre. 

Phosphorus. — The first portion of Dr Dybkowsky's important 
research (Chem. Untersuch. von Hoppe-Seyler^ 1866, p. 49) is occu- 
pied with a historical account of the theories of phosphorus-action. 
He discards the opinions of its conversion into the various phospho- 
rus acids, and also the most usual one of its absorption and action in 
the free state. He concludes that it is convei*ted in the organism into 
phosphuretted hydrogen (PH^), and that it acts as such. When PH, 
is administered, the symptoms are the same as those of phosphorus 
itself ; and when phosphorus is placed in a mixture of aerated water, 
gastric juice and blood, PH^ is formed. Phosphuretted hydrogen 
acts by removing oxygen irom the blood. Dybkowsky minutely 
describes the symptoms caused by PH^,, but ho unfortunately neg- 
lects to mention the pathological appearances ; which is remarkable, 
as those of phosphorus are so well ascertained. 

The presence of sarcolactic acid in the urine of man and of the 
lower animals during phosphorus-poisoning is vouched for by M. O. 
Schiiltzen {Zeitschr.filr Chem, 1867, p. 138). It appears when the 
symptoms arrive at the stage of yellow discoloration of the skin, and 
when the urine contains albumen and bile-pigments. 

Cabbonic Acid and Oxygen. — M. K Cyon, one of the latest and 
most succeasful of the investigators of the nerve connections of Uie 
heart) has examined the influences of carbonic acid and oxygen on 
the cardiao action {Gomptes Hendtu, 20 May). He believes that the 
former stimulates the regulating centres and thereby increases the 
blood-tension and the resistance to propulsion, a diminished rate of 
action resulting; and that the latter stimulates the motor ganglia in 
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the heart's substance, and thereby increases the frequency of its 
contractions. 

Chloroform, Sitlphxtric Ether, Amylen£» Carbonic Acid akp 
Carbonic Oxide. — Bernstein (MoleschotCs Untersiich* x. p. 280) con- 
cludes that the effects of chloroform are not due to an action on the 
blood-corpuscles, as Hermann asserted {Journal of Anaiomy and 
Physiology y 1867, p. 155), but to a primary action on the spinal coitl. 
He also inJfers from his expenments that chloroform produces anes- 
thesia by acting on the sensory nerve cells, and not on the nerve 
fibres. Important researches on the actions of Chloroform, Sulj^tiric 
Ether and Amylene have been undertaken by Professor Bauke of 
Munich {Centralblatt, No. 14, 1867). He believes that in large doses 
these substances paralyse the terminations of the motor nerves, and 
that the early appearance of rigor mortis is due to their action on 
myosine (muscle fibrin). Rigor occurs more rapidly after death from 
chloroform than from either of the two other anesthetics, and the 
same order is observed in the rapidity with which a solution of 
myosine becomes clouded when exposed to the vapours of these sub- 
stances. They also coagulate solutions of nerve albumen. From 
experiments with lower animals, Bernstein concludes that Sulphuric 
Ether is a less dangerous anesthetic than chloroform. One of this 
most remarkable of the investigations on chloroform is that published 
by Dr Faure (Comparative Researches on the Effects of Chloroform 
and Carbonic Acid, Archives Gen, de Med,, May, 1867, p. 557). Its 
object is to examine the method in which chloroform and other sub- 
stances produce anesthesia ; and the general result is that the effects 
of the inhalation of carbonic acid and chloroform are essentially those 
of impairment of respiration. Chloroform is said to modify the por- 
tions of the pulmonary surface with which it is brought into contact 
in such a way as to render them impermeable to the air, in virtue of its 
power of coagulating albumen, and hence to interfere with respira- 
tion ; and the anesthesia it causes is asserted to be merely one of the 
early symptoms of asphyxia. Among other ingenious expeiiments, 
the following is given in support of this view. A caoutchouc tube, 
having one end attached to a vessel containing chloroform, was passed 
down the trachea, beyond its bifurcation, into one of the bronchi, and 
a large quantity of chloroform was so inhaled by an animal ; but no 
anesthesia was caused. The tube was then sp fkr withdrawn that it 
did not extend to Hie bifurcation; and after a very few inhalations 
complete anesthesia ensued. During this condition it was again 
advanced beyond the bifurcation into a bronchus; and although chlo- 
roform continued to be inhaled the anesthetic condition gradually 
disappeared. Thus, if one lung or a portion of one lung is only acted 
upon by chloroform, no anesthesia is produced ; if both lungs are 
acted upon, anesthesia supervenes ; and if, during this ansBsthesia, one 
lung is removed from the direct influence of chloroform, the anaes- 
thesia ceases, notwithstanding the continuance of chloroform inhalation 
by the other long. Carbonic acid was found to act in the same way. 
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When carbonic oxide, however, was bronght into contact with only 
limited portions of the pulmonary surfeu^, its characteristic effect 
were nevertheless quickly produced. It thus appears, according to 
Dr Faare, that chloroform resembles carbonic acid in acting only by 
interfering with respiration, and not as a systemic poison ; carbonic 
oxide, on the other hand, passes through the lungs without producing 
any changes of such a nature as to interfere with respiration, and its 
symptoms are caused whenever it is absorbed into the system. Many 
of the experiments in Dr Faure*s paper are worthy of repetition by 
independent observers, and his conclusions are certainly of Buch 
importance as to require and deserve confirmation. 

M. P. Bert has examined whether a stage of excitement occurs 
during the action of chloroform and ether, in the sense of a true 
stimulation of the cerebro-spinal nervous system preceding the stage 
of depij^ion (Archives Gen. de Med.y May, 1867). This he denies, 
because, among other reasons, if the spinal cord be divided before the 
inhalation no symptoms of excitement occurred below the incision, 
but yet reflex power became abolished there ; while above the incision 
the usual movements occurred. These movements, which constitute 
the symptoms of the stage of excitement, M. Bert refers to irritation 
of the mucous membranes by chloroform vapour. 

Sulphate of Quinia. — Eulenburg {GampUs Eendus, 4 Mars, 
1867), concludes, from an extensive series of experiments on 
frogs, that sulphate of quinia acts energetically as a paralyser of the 
respiratory movements and of the heart. The former cease from ten 
to sixteen minutes after the administration of doses varying from 
half a grain to two grains. The effect on the heart is independent of, 
and occurred several hours after, the stoppage of respiration. It is 
supposed to be due to an action on the cardiac muscle itself and on its 
excito-motor ganglia ; as previous division of the vagi did not prevent 
it. Among other phenomena, it was found that this substance 
destroys the function of the spinal reflex centre, and afterwards, those 
of the centres of sensation and of voluntary movement in the cere- 
brum. Some doubt is cast on this research by a subsequent one of 
M. Jolyet (Comptes Rendua^ 2 Avril). This investigator found that 
when sulphate of quinia was injected under the skin of the feet the 
effects were quite different from those of its injection under the skin 
of tiie back. The latter method was adopted by Eulenburg; and 
Jolyet asserts that Eulenburg*s principal results were, therefore, caused 
by the direct action on the heart that such administration admits 
of^ and that many of the subsequent phenomena and their sequence 
were caused by the natural extension, by imbibition, of the substance 
injected. 

Calabar Bean. — ^Westermann {Inaugural Dissertation, Dorpat, 
1867, p. 37) and Vintochgau (Action of Ph3rsostigmin on Amphibia, 
Wiener Acad. Silzimgherickt, CI. 2. Abtheil lv. p. 49) confirm many 
of the fitcts previously ascertained by Fraser {Jour, of Anal, and 
PhyBiology, No. n. 1867, and Trans, Roy, Soc. Ed, xxrv. part iii. pp. 
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715 — ^787), but add to them nothing of importance. Dr Eben« 
Watson {Ed. Med, Jour, May, 1867) contributes an interesting 
paper on the same subject, in which some attention is paid to the 
antagonism of Calabar Bean to tetanus and to strychnia-poisoning. 

Curare. — Dr Hermann {Reiclieri und Du Boia ReyvMmd^a Arch%t% 
1867, p. 64) has explained by a simple experiment why a dose of 
curare sufficient to kill if introduced under the skin of a rabbit, 
proves harmless when injected into the stomach. He tied the renal 
vessels previous to the administration by the stomach, and found that 
death resulted just as certainly, though not so rapidly, as when the 
poison was introduced subcutaneously. He believes from this that 
the immunity by stomach-administration is not duo to non-absorption 
by the mucous membrane of the alimentary canal, but to such 
tardy absorption as allows of its removal by the kidnejrs before any 
poisonous accumulation in the blood. In like manner he Accounts 
for the non-fatal effects of the poison of serpents, and also of various 
potassium salts, when introduced by the stomach. He explains the 
fact of even moderate doses of curare poisoning birds when given by 
the stomach, by supposing that the removal of the poison must be 
very slowly accomplished as the urine of birds is semifluid. He 
points out the importance of attending to the state of the excretory 
organs during the administration of poisonous substances ; for if the 
normal balance between absorption and excretion be disturbed, results 
may follow that were neither anticipated nor desired. 

Akazga — Dr T. K. Fraser describes the chemical and physiological 
properties of a new West African ordeal-poison called Akazga (BriL 
and For. Med. Ch. Rev. July, 1867; and Froc. Roy. Soc. Ed. 1867). 
The source from whence it ik derived is an unknown strychnaceous 
plant; and the general physiological properties of the poison are 
those of strychnia. A new alkaloid has been separated from it by 
Fraser, which likewise bears a close resemblance to strychnia. We 
have now, therefore, four alkaloids derived from the genus Strychnos : 
strychnia, akazgia, brucia and igasuria. They all possess similar 
physiological properties, but they may be divided on account of their 
chemical relations into two groups; the one containing strychnia and 
akazgia, and the other brucia and igasuria. 

Atropia. — Br W. Ogle contributes an interesting paper on the 
comparative immunity of rabbits to the poisonous action of atropia 
(Med. Times and Gaz. May 4, 1867). His conclusions are the follow- 
ing : — 1. That a rabbit of middle age can live for, at any rate, six 
days on belladonna without inconvenience. 2. That enormous doses 
of atropia may be tolerated, whether given by the stomach or by 
subcutaneous injection; and that this tolerance is not due to non- 
absorption, ^ That the tolerance increases with the age of tiie 
animal 4. That old and young rabbits are equally subject to dilata- 
tion of the pupils. Ogle r^ers to some experiments by Dr Camus in 
which the minimum fatal dose for rabbits was found to be Id '5 grains. 
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« 

Ko explanatioii is, however, advanced of this immunity; and we must 
yet sabmxt to the mortification of having thus suggested to ns our 
ignonuice of the essential caases of the physiological action of poisons^ 
which sQch carious exceptions proiainently disp^y. 

Thr Poison op the Cobra-di-Capella. — Professor Halford of 
Melbourne has made some experiments with this poison {BriL Med. 
Jour, July 20, 1867). He says that it consists of molecules of living 
germinal matter, which, after the inoculation of an animal by the 
cobra's bite^ multiply so rapidly in the blood, that millions of mole- 
cules are produced in a few hours, at the expense ''of t^e oxygen 
absorbed into the blood diuing inspiration.^' Hence asphyxia is 
produced, according to Dr Halford. We imagine that such a theory 
requires an examination of the gases of the blood after the poisoning. 

Salamander Poison. — Dr Zalesky {Med. Chem. Unleretichimgen 
von IfoppeSet/ler, 1866, p^ 85) has separated an alkaloidal active 
principle from the poisonous secretion of the salamandra maculata. 
This he names Salamandrine, and he assigns to it the formula 
CMH^^NtOt. '' In its action on animals, salamandrine has apparently 
a close resemblance to strychnia ; but the spasms produced by the 
former are clonic, whereas by the latter they are tonic." 

Action of ATUieeptic Agents on Infusoria. Dr Binz of Bonn 
(CenlrcUblatty No. 20, 1867) has investigated the effects of varioiui 
antiseptics upon the animalcules found in vegetable infusions. Ho 
particularly examined the actions of these agents upon the Para- 
mecium Colpoda, so commonly found in putrid infusions of hay. The 
infusion and the antiseptic were allowed to come into contact with 
each other on a glass slide, while be observed the result by means of 
a low magnifying power. Binz classifies the substances that injured 
the Paramecium into two groups: — 1. Those that kill by producing 
osmosis; among which are chloride and hyposulphite of sodium, chlo- 
rate of potassium and alum. 2. Those that have a directly poisonous 
influence : among which are nitric, sulphuric, tannic and acetic acids; 
ereasote, permanganate of potassium, corrosive sublimate, iodine, 
bromine, chlorine, and quinia. Of the acids, acetic is the most 
powerful poison, dolutions of 1 part of corrosive sublimate in 1500 
of water, of 1 of iodine in 5000 of water, of 1 of bromine in 12000 
of water, of 1 of chlorine in 25000 of water were poisonous. Quinia 
has also a powerful action on the Paramecium ; 1 paiii in 400 of water 
produces instant death and 1 in 10000 kills in two honrs^ Strange 
to say, salacine does not injure this animalcule, even when employed 
in a solution of 5 per cent. ; and a 1 per cent solution of nitrate of 
strychnia produced no injury within two hours. 

Innervation, 

Brain. — Herzen {Beales Archie 1867), denies the accuracy of 
Setsobenow's view that there are ia certain {arts of the brain centres 
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which inhibit or restraLa spinal reflex action : Setschenow found that 
when certain parts of the brain were irritated, spinal reflex action 
could be less easily called forth, but Herzen says that this result 
follows irritation of any considerable portion of the nervous system 
central or peripheral. Again, Setschenow found that removal of 
certain portions of the brain was followed by an increase in the 
facility with which reflex action could be induced; but according to 
Herzen, removal of any considerable portion of the central or peri- 
pheral nervous system produces a great increase in the reflex action in 
all the other parts of it. Herzen arrives at these results from thirty- 
five experiments made under SchifTs guidance. 

Spinal Cord. — Bffhct of a Constant Electrical Current, Dr J. 
Ranke {Zeitack, fur Biologic, ii. 398) confirms the interesting obser- 
vation made by Nobili, that the convulsions of an animal will cease if 
a strong consterut current be passed through the spinal cord. Eanke 
found that no reflex action could be induced in a frog when a strong 
constant current was passed through its cord. Though a strong cur- 
rent allayed the tetanus produced by strychnia, it did not prevent 
the death of the animal. A weak current increased the tetanus, a 
very strong current produced permanent paralysis if continued for 
some time, while a current of medium strength allayed the spasms 
and did not produce permanent palsy of the cord. It made no 
diiference in tjie results whether the current was passed up or down 
the cord. ' 

OiLiospiNAL Centre. — Dr E. Salkowski of Kbnigsberg (ITenle 
und Pfe9ifer*s Zeitsch. 3te Beihe, xxijl 167) concludes that in rabbits 
the nerves which supply the vessels of the ears and the dilator 
pupilliB take their origin above the atlas — ^probably from the medulla 
oblongata^ and not, a& Budge supposed, from that portion of the spinal 
cord opposite the 6th and 7th cervical vertebrae. The nerves traverse 
the spinal cord without decussation, and leave it by the anterior roots 
of the 7 th and 8th cervical, and 1st and 2nd dorsal nerves, and then 
pass into the cervical sympathetic. 

Sensibility of the Spinal Cord. — H. Engelken (Reichert's 
Archiv, 1867, p. 189) has, under the direction of Prof. Fick, per- 
formed several experiments on the spinal cord of rabbits, which have 
convinced both these observers that the anterior and posterior columns 
are just as capable of being irritated by electricity as ordinary nerve- 
trunks are. This view is directly opposed to that advanced by Van 
Deen, Schiff* and Guttmann. The negative results which followed 
irritation of the anterior columns in the hands of these gentlemen 
are ascribed by Engelken to their having used mechanical irritants, or 
too feeble electrical currents. He says that further research is 
necessary ere anything definite can be said regarding the grey 
substance. 

Artificial Diabetes. — Eckhard {Beitr&ge zur AnaionUe und 
Phyeiologie, 4*« Band, 1*- Heft, 1867) has very decidedly advanced 
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oiir knowledge of the pajrts of the nervous system concerned in the 
production of diabetes when the floor of the fourth ventricle is punc- 
tured. It is well known that diabetes foUows the puncture even 
although the vagi and cervical sympathetics have t)een previously 
divided; these therefore do not form the efferent channel through 
which the puncture perverts the action of the liver. On the other 
hand, Eckhard found that he could never produce diabetes by punc- 
turing the floor of the 4th ventricle after previous division of the 
splanchnic nerves. So that it ia through these nerves that the 
influence passes from the medulla oblongata. Simple section of the 
splanchnics was in one case followed by diabetes, but never again, 
though the experiment was repeated more than a hundred times. 
As the splanchnics have been shown to be the most important 
vasomotor nerves in the whole body, the negative results of these 
experiments are sufficient to show that Schiff is wrong in supposing 
that diabetes may be due to dilatation of the hepatic vessels. Ii-rita- 
tion of the distal portions of the divided splanchnics was not followed 
by diahetea; so that some apparatus must intervene between the floor 
of the 4th ventricle and the splanchnic trunks, which required to be 
irritated ere the diabetes could be established. Proceeding by the 
method of exclusion Eckhard irritated such of the vertebral chain 
of sympathetic ganglia as lie within reach. Strange to say he found 
that section of the inferior cervical ganglion was always followed by 
marked diabetes. Section of the two first thoracic ganglia was fol- 
lowed by the same result, though it was less marked. Section of the 
roots of the last cervical and first dorsal nerve was in some cases 
followed by diabetes; in others the result was negative: the result 
was always negative when the posterior roots only of these nerves 
were divided. He has not yet satisfied himself of the results of 
irritating the divided nerve-roots. The research is not yet complete, 
but he thinks it la probably the inferior cervical and upper two 
thoiucic ganglia which form the nervous apparatus specially acted 
upon by tiie puncture of the 4th ventricle in giving rise to diabetes ; 
at any rate, the research up to its present point, shows that some 
parts of the central nervous system must be irritated before artificial 
diabetes can be produced. 

Electrotonus. — The following are some of the conclusions given 
by Matteucci (Comptes Jiendits, No. 22 and 29, 1867), at the close of 
a long article " On the Secondary Electromotor Power of Nerves, 
and its application to Electro-physiology." Electrotonus and secondary 
polarity are phenomena of the same nature. The increased nerve 
excitability and the tetanus produced in a limb on the opening of a 
constant current depend probably oh secondary currents which traverse 
the nerve, and also on the influence exerted on the nerve and muscle 
by the electrolytic products developed at the ultimate nerve ramifica- 
tions. According to Pick (Vierteljahrseh, d, Zurieher, Natwrf. Qes, 
XI. CerUralblcUtf No. 9, 1867), irritation of a nerve by an inducted 
current takes place only at the negative pole, and not throughout 
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the whole space betwe^i the poles, as Pfluger supposed This, how- 
ever, is only asserted of the inducted current produced on the closure 
of the current in the primary coil — ^the opening inducted current is of 
too short duration to permit of its investigation in this respect. 
" Researches on the Nature of the Electrotonic State, and the Nega- 
tive Variation of the Nerve Current," by J. Bernstein (Eeicher^s 
Archivj p. 596, 1866), must be perused at length to be intelligible. 

Rate op Nervous Conduction. — Helmholtz and Baxt (Berliner 
Acad, Monatsbericht, p. 228, 1867) estimate the average rate of 
conduction in human motor-nerves at 111 feet per second. This 
result agrees very closely with that previously obtained by Hirsch. 

Another Nerve which dilates the Vessels. — Cyonand Ludwig 
{SOehs, Aead. BerichL 1866, p. 307—/^. de VAnat. No. o, 1867) have 
found in rabbits that when a branch of the vagus which arises by 
two heads, one from the vagus near the origin of the superior 
laryngeal nerve, and the other from the latter nerve itself, is divided 
and its central end irritated, a remarkable lowering of the pres- 
sure of the blood ensues; hence they give to the nerve the title of 
" Depressor." This branch courses down the neck in close proximity 
to the sympathetic, and on entering the thorax joins a branch of the 
Inferior Cervical Ganglion : the combined nerve has been traced by 
them as &ur as the dense tissue between the origin of the Aorta and 
Pulmonary Artery. The pressure of the blood was lowered to a half^ 
and sometimes even to a fourth of the normal mean pressure, by 
irritating the central end of the divided nerve for some time by means 
of inducted currents. The result of irritating the peripheral end of 
the nerve was negative. Slowing of the hearths speed accompanied 
lowering of the blood-tension : the former was evidently a reflex 
effect through the vagi, for when the vagi were divided below their 
union with the " Bepressores," and the latter then irritated, no change 
in the heart's speed resulted^ although the blood-tension was lowered 
just as much as when the vagi remained undivided. Were Marey's 
theory as to the relation between the pressure of the blood and the 
heart's speed correct, the heart's speed ought to have been greatly 
quickened when the blood-tension was lowered, and especially so when 
the heart was no longer restrained by the vagus. Moreover, they 
found that the force of the cardiac pulsations was unaffected by 
irritation of the " Depressor.*' So that as the lowering of the blood- 
pressure was not due to any change in the force or rapidity of the 
hearty they concluded that it was produced by dilatation of the vessels : 
they suppose that the nerve acts refiezly, and that it inhibits or 
restrains the action of the vasomotor nerves, thereby diminishing the 
tonic contraction of the vessels ; in short, that this nerve is a great 
diUUor of the vessels.. They think that it is chiefly the abdominal 
vessels which are dilated. They ooinelude that by means of this nerve 
the heart can lessen the resistance offered to its contraction; perhaps 
it only acts when the heart is overloaded with blood — ^for section of 
t|ie nerve in ordinary cases does not increase the blood-pressuie, which 
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it would do were the nerve in a state of tonic irritatioQ. Their con- 
elusions regarding the function of this branch of the vagus are de- 
duced from a large number of expmments. 

Cardiac Motor Nerves. — (Von Bezold, Verliand, der physic, tned. 
OeseU. Wiirsburg, v. 26, Jan. 1867; Bever and von Bezold, Cen- 
tralbUUtf No. 23, 1867; R and M. Cyon, Comptes BendtM^ LXiv.). 
Yon Bezold and Bever found that irritation of the root of the in- 
ferior cervical ganglion (ganglion stellatum) which runs for some dis- 
tance with the vertebral artery accelerated the heart's speed. Ac- 
cording to the brothers Cyon, the 1st and 2nd branches of the infe- 
rior cervical ganglion connect the ganglion with the "depressor'* 
nerve (see the notice of Cyon and Lud wig's researches on this nerve): 
the Srd branch, that running along the vertebral artery, is the only 
branch which when irritated quickens the heart. Irritation of the 
4th and 5th branches which surround the subclavian artery produces 
increased blood-pressure. The above is the arrangement in rabbits. 
In dogs the 2nd corresponds to the 3rd branch in rabbits. The 
heart also receives motor nerves from the upper thoracic ganglion. 
These motor nerces of the heart do not appear to be always in a 
state of irritation, for their section does not indaence the hearVa 
speeci. 

A Cardiac inhibitory Nerve in the Crustacea. — Eckhard 
{Beitrdge, 1867) finds that the crustacean heart is supplied by a nerve 
having the same function as the cardiac branches of the vagus in the 
vertebi-ata. This paper contains many other iuteresting facts regard- 
ing the effect of temperature and inducted, electrical currents upon 
the heart of Cancer Pagurus. 

Ophthalmic Inflammation aiter Division of 5ih Nerve. — Siuee' 
Snellen and Biittner's researches we have generally believed that the 
ophthalmic inflammation which follows division of the 5th nerve is 
owing to the eye having lost its sensibility, and being therefore no 
longer able to protect itself against external irritants; for when 
means were taken to prevent the entrance of foreign bodies into the 
eye, the inflammation did not result Meissner (Henle und F/evfer^s. 
Zeiischri/t, 3te Reihe, xxix. Heft 1, p. 96) has observed that in a 
rabbit in which he partially divided the ophthalmic branch of the &th 
nerve the usual inflammation of the eye resulted, notwithstanding, 
the apparently complete preservation of the sensibility. He is there- 
lore deposed to think that the cut had injni^ the vasomotor nerves, 
or more probably the trophic nerves (that is, the nerves which im- 
mediately preside over the nutrition of the textures) of the eye. In 
the succeeding number of the same journal (p. 217), Schiff writes to 
say, that Meissner*s observation endrely supports the explanation of 
the phenomenon advanced by him in his Nerven Phystclogiey p. 387, 
and that he has observed four cases in which, after injury to the 5th 
nerve inside the skull in animals, the ophthalmic disturbance folio wed, 
notwithstanding the preservation of the sensibility of the eye and its 
appendages. 
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Changes ik the Teotis besultiko from division of the Sper- 
matic Nerve. — I. Obolenskj of St Petersburg {GentrcdblcUi, No. 32, 
18C7) lias found that after section ajid removal of a portion of the 
spermatic nerve in rabbits and dogs, fiitty degeneration of the epithe- 
lium of the tubuli seminiferi always results — leading to atrophy of 
the gland. The areolar tissue of the organ often becomes convet ted 
into adipose tissue in such cases. These changes result^ although the 
vessels supplying the gland remain intact. N61aton has observed 
atrophy of the testicle following section of the spermatic nerve in man. 

B.ELATION OF THE VaGUS TO THE NERVES WHICH SUPPLY THE 

Bladder. — Dr F. Kehrer of Giessen {Herde und Pfeufer^a Zeitschrift^ 
3te Heihe, zxix. 144) has from experiments on rabbits and dogs come 
to the conclusion tliat CBhl was wrong in saying that contraction of 
the bladder could be induced by irritating the central end of the di- 
vided vagi (Comptes Rendtis, Aug. 1865). Kehrer's experiments were 
performed under the direction of Eckhard. 

Innervation of the Parotid Gland. — ^Wittich {Virchaw'a Ar- 
chiv, xxxix. p. 184) does not think the influence exerted by the 
cervical sympathetic on the Parotid secretion so doubtful as Eckhard 
supposes (see previous No. of Jl. of AmxJto'my and Physiology^ p. 361). 
He always finds that irritation of the cervical sympathetic causes an 
increased flow of saliva from Stenson*s duct, and does not think that 
this can.be attributed simply to pressure from the gland of its con- 
tained secretion. He agrees with Eckhard, however, that initation 
of the nerve fails in about five minutes or so to excite the secretion ; 
he thinks that this is probably due to exhaustion of the nerve. He 
considers that the question as to whether or not the parotid secretes 
constantly is left undecided by both Eckhard's researdies and his own. 

On the Difference between Excitability and Conductability 
IN the Peripheral Nervous System. — Schiff {Herde und Pfeufer^s 
Zeitschrift, (3) xxix. p. 221) says that at a certain stage of poisoning 
with conia and curare in frogs where a ligature has been placed round 
all the textures of the thigh except the sciatic nerves, reflex move- 
ments can be produced in the ligatured limb, although the nerve 
cannot be irritated by means of a galvanic current Schiff therefore 
thinks that this supports the idea of the non-identity of the excitability 
and condtictability of a nerve fibre. 

Want of space forbids our abstracting papers by Adamiik, *' On the 
Influence of the Sympathetic on the intraocular pressure" (Cen- 
tralblatty No. 28, 1867). Jolyet, '' On the nerves which preside 
over the movements of the (Esophagus" {Robin's Jour, p. 308, 1867). 
Onimus, ^* On the production of reflex movements * by constant and 
interrupted Galvanic Currents" {Ibid, No, iv. 1867). 

Miscellanea, 

Nutrition. Dr Lionel Beale {Quarterly JL of Mxc, Sc, July, 
1867) enters pretty fully into the question of nutrition from the 
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micToeoopic side of the qneetioiL He believes that the serum of the 
blood is the nutritive pabalam of the body ; that the red corpuscles 
are concerned in its distribution and in preventing changes in the 
composition of the great mass of the blood as certain constituents are 
removed from or poured into it; that the white corpuscles are 
masses of germinal matter concerned in the formation of the serum as 
well as of &e red corpuscles; and that the special products of nutrition 
depend not so much on the characters of the pabulum as upon the 
eofiverting powers of the germinal matter throughout the textures 
and wHch appropriatea from the pabulum the materials it requires. 
The red corpuscles have therefore assigned to them a secondary posi- 
tion as agents of nutrition. The principal argument in support of 
this is derived from the fact that elaborate tissues are formed in 
animals which have no coloured blood corpuscles. According to 
Beale three distinct phenomena are involved in nutrition. 1. The 
contact of the soluble pabulum with the germinal matter of the 
ti8sue& 2. The separation of the elements of the pabulum from their 
state of combination. 3. The rearrangement of these elements and 
the conversion of some of them into new germinal matter. 

AcnoN OF Electricity on white-blood Corpuscles, Pus avo 
Salivary Corpuscles. — Prof. Neumann of Konigsberg (Eeicherfs 
ArchiVy p. 31, 1867) continues his observations on the ac^on of in- 
ducted currents on blood, &c (See his first paper on the subject in 
Reicherl^s Arekiv, No. 6, ISSd). Under the influence of strong in- 
ducted currents the white-blood corpuscles of the frog swell out, fiieir 
waUs become quite smooth, molecules and granules accumulate round 
the nuclei, while a clear apace is left between these and the walls of 
the corpuscles : the molecules begin to exhibit lively movements and 
the corpuscles lose all their contractile properties, inasmuch as they do 
not alter their shape after the withdrawal of the current Pus-corpus- 
cles are acted on in a precisely similar manner. Briicke observed 
that the molecular movement in the salivary corpuscle ceases under 
the action of inducted curTent& Neumann^ however, observed that 
white-blood and pus-corpuscles when acted on by water become so 
like salivary corpu8<des that he cannot distinguish the former frt)m 
the latter ; — •* there is the same globular form, the same want of 
contractility, the same lively molecular movement'* in the one case as 
in the other, and electriciiy then has the same elfect on all three. He 
makes also some observations on the action of iuducted currents on 
spermatoBoids and cilia. 

Chymooraph. — According to Schummer {Tncmg, Diss, p. 40, 8vo. 
Dorpat, 1867), Ludwig's Chymograph (" Kymographion**) serves per- 
fectly to register the absolute blood-pressure and the frequency of the 
cardiac contractions, but Pick's chymograph enables one to eTbudy the 
form of the pulse curve with greater accuracy. 

Deolutitiok. — Monra has a paper on the act of deglutition in the 
Jl. ds VAnat, et Phys, Nos. 2 and 3, 1567, which does not however 
bear satisfiftctory abstraction, 
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NOTICES OP RECENT DUTCH AND SCANDINAVIAN 
CONTRIBUTIONS TO ANATOMICAL AND PHYSIO- 
LOGICAL SCIENCE. By W. D. Moore, M.D., Dub. et 
Cantab., M.RI.A. &c. &c 

1. Undersogdser afng€Uiende Brug og Nytte afvore eUveUeholdige 
NcBTingamidler, Af Professor Dr Faye. (ScsrshiU c^fi/ryH af Vid.- 
Selskabets Forhandlinger for 1866). Inyestigations respecting the 
use and value of our farinaceous aliments. By Prof. D& Fays 
(from Trans, of Acad, of Sciences [Christiania], 1866). 

Professor Faye, in a series oi experiments with saliva external 
to the body, and by dietetic experiments upon himself and others, 
showed that raw starch taken in moderate quantity is completely assi- 
milated by the digestive organs of man. He also proved that the 
object of the addition of raw meal to the national diet is to render 
it slower of digestion, whereby the return of the feeling of hunger 
is deferred, and the languor and debility attendant upon an empty 
stomach arq avoided. These remarks acquire additional interest 
from tlieir perfect coincidence with observations made by the late 
Sir Henry Marsh, in a short essay on the '' Food of the Labourer^'' in 
1847, during the fearful famine in Ireland in that year. See account 
of these investigations in BrU. and For, Med. Oh. Rev,y Jidy 1867. 

2. Bidrag tUl orats pcUhologiska anatomi, af M, F. Odenius^ 
Med, Arehivy iii. No. 4, Stockholm, 1866. A contiilrution to the 
path. anat. of the ear. By M. Y. Odenius, Swedish Archives of 
Medicine, iii. No. 4. — It describes "a way by which morbid pro- 
cesses may be transmitted from the middle ear to the cavity of the 
cranium," through a vascular foramen situated without^ and above 
the opening of &e internal meatus auditorius, usually described as 
the opening of a diploic canal, or as destined for the transmission of 
a small vein. The communication is translated tn exknso in DvJtIL 
QuofrL Jl. of Med, Science, 

3. Uriderslokningcvr om artenUvidgning sasom fo^d af nervret* 
v^n^, q/* Dr C, Loven. Hygeia^ Nov, 1866, p. 425, Stockholm. In- 
vestigations respecting arteiial dilatation as a result of nervous irri- 
tation. By Dr C. Lov^n. — ^The experiments were performed princi- 
pally upon aninuds under the influence of Curare. The phenomena 
witnessed upon irritation of sensory nerves, are changes in the impulse 
of the heart, in the diameter of the small arteries, and in the pressure 
of the blood. The object of his first series was to supplement the 
researches of von Bezold, which leave it undecided, whether the in- 
crease of the pressure of the blood depends upon an elevation of the 
heart's action, or upon increase of resistance in the course of the cir- 
culation. The vessels observed were some small arteries in the ear 
and hind leg. The vagus was left uninjured. In the leg he selected 
the saphena artery, which is remarkable for its irritability, the central 
portion of the divided nervus dorsalis pedis being tetanised. If the 
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aoricolar vessel was observed, the central end of the posterior or an- 
terior auricular nerve was irritated. The results showed that the aug- 
mentation of the pressure of the blood is due, not to increased 
action of the heart, but rather to an obstruction to the efflux. Thus 
it appeared that if the pressure of the blood increased considerably, 
notwithstanding that the heart's pulsations became slower, the visible 
small arteries contracted to the disappearance of their bore. Il^ on 
the contrary, the pressure of the blood diminished under the irrita- 
tion, the arteries became dilated. 

The diminution in the impulse of the heart observed in irritation 
of a sensory nerve, is brought about preeminently by reflex irritation 
of the nervus vagus, the number of the pulsations after the division 
of this nerve falling either not at all or only inoonsidembly. It may 
even, as von Bezold has shown, under such circumstances rise consi* 
derably. 

The second section of the paper is devoted to the subject of 
arterial dilakUian/ram irriicUion of the poaterior and anterior auricu- 
lar nervee. When the central nervo^tump was irritated in a strong, 
unpoisoned animal, in most cases after the commencement of the 
irritation the auricular artery was contracted; and this the more 
certainly and rapidly, the more vehemently the animal manifested 
pain. The contraction of the artery continued for a time, different 
in different cases, but always very short, and afterwards gave place, 
even while the irritation continued, to dilatation. The latter always 
commenced in the trunk of the auricular artery, and proceeded thence 
rapidly to smaller and smaller branches. It was not until this had 
taken place that the veins filled and the ear acquired a deep red colour. 

Does the dilatation in this case occur merely in consequence of 
the previous contraction, — ^in other words, is it a result of the ex- 
haustion produced in the sympathetic by the previous effort? If this 
were so, we should expect that a certain proportion should exist, as 
to duration and intensity, between contraction and dilatation. But 
this is by no means the case. From another &ct also the author 
infers that it is not at all so easy to exhausf the sympathetic nerves. 

The third section treats of dilatation of the arteria saphena hy 
irritation of the nervus dorscUie pedis. This urteiy is in the rabbit par- 
ticularly well adapted for experiment, as it receives its sympathetic 
branch from the lumbar plexus and separately from the nervus saphe- 
nus. The dependence of the arterial muscles on the nerve men- 
tioned is easily demonstrated, for if we divide the nervus saphenus, 
the artery of the same name is suddenly dilated, while if we irritate 
the peripheral stump of the nerve, the vessel contracts. 

On irritating the central extreDiity of the divided nervus dorsalis 
pedis, sji extraordinary dilatation took place in from four to six 
seconds in the saphena artery, which had previously been only just 
visible. The dilatation ceased completely in some seconds after the 
withdrawal of the galvanism. The dilatation was attended with 
strong pulsation. 

In the fourth section Dr Lovdn remarks, as an inference from the 
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foi^going experiments, that irritation of a sensoiy nerve always gives 
rise to changes in the pulsation of the heart, which commonly be- 
comes slower, dilatation or contraction of the bores of the arteries 
being at the same time produced. According to the experience of all 
investigators it is beyond doubt that the phenomena so exhibited by 
the muscles of the organs of circulation, are produced in a reflex 
mode. From the author's observations it would appear that relaxa- 
tion in the muscular structure of the arteries cannot occur inde- 
pendently of a preceding stronger contraction of the same. Sensory 
irritation is capable, therefore, by reflex action, both of elevating and 
depressing the tone of the vascular nerves, and it is impossible, in 
the present state of our knowledge, to foretell in what cases it shall 
increase or restrict the contraction. The transition of reflex actions 
appears to take place in. the medulla oblongata. 

The flflh section treats of dilatcUion of the branches of the arteria 
profunda pem8 thro%»ffh the infttnenee o/nervi erigentee. Can the dila- 
tation of the arteries of the penis in consequence of the irritation of a 
peripheral nerve-trunk be explained in accordance with the principles 
of the contraction theory) We possess only one mode of deciding 
this question : the demonstration of a nervous apparatus acting toni- 
cally and situated between the dilating nerve and the muscles. From 
analogy with the heart the author believes himself justified in as* 
suming the existence of sixch a tonegiving organ, if ganglionic cells 
are scattered in a nerve shortly before its peripheral termination, as 
is the case in the dilating nerves discovered by OL Bernard in the 
salivary glands. 

Though Eckhard showed, some years ago, that from the sacral 
plexus two nerves proceed, hy the irritation of which the current of 
blood through the penis is exceedingly promoted, he lefl us in uncer- 
tainty as tQ> the medianism on which this phenomenon is founded, 
as he could neither demonstrate the dilatation of the arteries, nor 
discover any ganglia in the penis. By a dose anatomical examination 
of the penis in the dog, Dr Lov^n has succeeded in discovering nume- 
rous ganglionic grou|)S along the course of the nervi erigentes. Of 
the nerves running along the membranous portion, only those found 
on the lateral and posterior (superior) sur&ces belong to the nervi 
erigentes ; irritation of the anterior does not produce erection, nor 
do^ their division hinder its. occurrence. Both these efiects are, on 
the contrary, produced by a corresponding interference with the 
nerves first named. 

The author has met with ganglia and ganglion-like formations in 
the following hitherto unknown situations: (1) On the posterior sur- 
&ce of the membranous portion of the urethra ; they occur to within 
some few lines* distance from the posterior boundary of the bulb, 
but particularly abundantly in the depression between the prostate 
and the urethra. The ganglionic cells lie either singly or united in 
groups, in form they are either ordinary ganglionic cells with abun- 
dant yellowish granular protoplasm, or are of peculiar formation. 
(2) In the dense connective tissue in the posterior (superior) part of 
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the bulb lie ganglionic cells with acaniy, very pale, finely granular 
protoplasm, in larger or smaller groups, or also singly among the 
nerve-filaments. (3) In the network formed by the lateral bundles 
of nervi erigentes around the vessel on the side of the bulb, lie 
peculiar enlargements of the pale nervous feMciculi, which are filled 
with numerous nuclei, and a veiy pale finely granular mass. 

The author treats next of the changes in the penis^ which accon^ 
pant/ the acceleration of the eirctdation produced by irritating the 
nerves of ereetiony and concludes his paper with some remarks upon 
erection in the dog. 

4. In the Nederlandsch Arekief or Dutch Archives of Medicine, 
dec. m. 1*. Afievering, Drs H. Snellen and H. G. Miller detail a 
number of experiments performed with a view to solve the question : 
can cholera be eomnvunieated to the lower animals f They were made, 
during the epidemic of 1866 so fierce in Utrecht, on pigs, dogs, 
monkeys, rabbits, poultry, pigeons, frogs, and fishes. "In 37 in- 
stances food mixed with fieces was administered. The fiecal matters 
were derived from different cholera-patients, quite fresh or in differ- 
ent stages of decomposition. Seven times they administered vomited 
matters; eight times difierent parts of the body; once a poultice 
which had lain on a cholera-patient. Moreover they five times used 
hypodermically the fsBces, vomited matter or blood of a cholera- 
patient, twice such matters were injected into the jugular vein, once 
they were given in the form of enema. On one animal the inspira- 
tion expenments were fully tried, on all the others they were tried in 
some degree, all having been exposed for a longer or shorter period in 
a damp cellar to the exhalations of the matters employed. Similar 
experiments were performed at Amsterdam by Drs Stokvis and 
Guye, and in Berlin by Drs P. Guttman and A. Baginsky. A retro- 
spect of all these experiments leads to the conclusion, that to the 
ft.nimRlw operated on, cholera is not oommimicable by ir^fection. 

Are animals then not susceptible of cholera, or is it not by infec- 
tion, that this disease is transmitted ) From the results of their own 
further investigations, as well as from the experience of the directors 
of the Zoological GkLrdens at Rotterdam and Amsterdam, the authors 
come to the conclusion that animals are not susceptible of cholera. 
^* It is remarkable,'' they say, " that the statements respecting cho- 
lera in animals appear the more positive and convincing, in propor- 
tion as they are of older date and come from more distant parts.'* 
They show that " before a coexistent epizootic be admitted to be cho- 
lera, sound criticism requires: 1, that there be conformity in the 
morbid process; 2, that anatomico-pathological conformity be esta- 
blished on postmortem examination ; and 3, that the outbreak of the 
epidemic also do not want the marks recognised as peculiar; this last, 
with respect to the time and place of outbreak, as weU as to the 
nature of the contagion. 

" At present ' rinderpest' prevails contemporaneously with * cho- 
lera' as an epizootic. No one for this reason thinks of a connexion 
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between cholera and rinderpeatw If the fiicts connected with the sub- 
ject were less known to us, as is the case with communications of 
earlier date and from more remote localities, the contemporaneous 
occurrence of the two might probably be received as a strong proof 

'* The rinderpest at present prevailing has only this in common 
with cholera, that the disease ia limited to particular animals. Only 
ruminants are susceptible of it. Man is not attacked by it The 
&ct is consequently not so anomalous, that cholera cannot be con- 
veyed finom man to other animals.** 

5. At page 105 of the same Journal, Professor Bonders de- 
scribes hoo irutrumefUs intended to determine the time required /or 
paychiccd processes. The first, called the noematachograph, serves for 
determining more or less complex operations of the mind. It con- 
sists of a cylinder, in many respects similar to that of the phonau- 
tograph, on which the time is registered by a vibrating tuning-fork. 
The vibrations of the latter indicate P the moment when a stimulus 
acts, and 2^ that when the sign of perception, the signal is given. 

It was found that the solution of a dilemma, and the correspond- 
ing action (turning a wooden bar right or left), requires more time 
than simple reaction on a stimulus, and that the difference is much 
more considerable with conventional (exhibition of red or white 
light, seeing or hearing the vowels a or o &c.) than with natural sig- 
nals, while on the former the exercise of practice .is rapidly felt. 
The difference in two experiments, the one with, the other without, 
solution of a dilemma, represents the time required for the psychical 
process of distinguishing and of distinctive expression of the wilL 

The second instrument, the noematachometer, determines the 
shortest possible time for a simple idea. By a peculiar arrangement 
a sound is heard and a spark is seen at a veiy short interval The 
time required to determine the priority, which is varied at the will of 
the experimenter, is that necessary for a simple idea. 

6. Professor Donders likewise contributes to the same Journal 
(fk 80) a paper on the eardiographf explaining his method of testing 
the degree of accuracy with which graphical instruments register. 
The results to be attended to in practice are :• 1. That the friction of 
tiie pin has very great influence. The less this is, the more accu- 
rately are slight alterations of pressure registered; but the greater 
and more numerous are the accessory vibrations, and the farther does 
the pin penetrate in sudden impulses. We must therefore modify 
the friction according to the course of the curve we have to register. 
2. When the tension of the membrane is slight, the lever strikes 
more strongly, and the accessory vibrations are in general greater but 
less numerous. Slight tension is therefore not available for rapid 
periods with strong impulses. In slow periods it gives the advan- 
tage of greater results, so that slight changes are more accurately 
recognised. From 1 and 2 it follows that, 3. The tension in general 
must be greater the greater the friction is, and both must be greater 
the more violent the impulses are. With great friction slight tension 
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is quite nfielesB. 4. Tke pressure of the lever on the vertical plate is 
the greater, the nesier the point of rest is to the axis. - 

7. Some aneUoiiUcal abnormUies, observed in the dissecdng-room 
of the Maaime ffeepikU ai WiUemeoord, Under this title Dr D. Hel- 
lema gives short descriptions (Geneeekundig Tifdeehri/i voor de Zee^ 
whogt 5 Jaargang, and Ked, Arehief voor Oeneee en NcUuurkimdey iii, 
1* Aflevering, p. 125) of L A separate deido-mastoid muscle. 
2. Two unusoal muscles, in place of the ordinary subclavian muscle, 
at each side, in the same subjects Of these one agreed partiaUy with 
Luschka's musculus supraclavicularis. It arose from the posterior 
sur&oe of the stemo-davicular articulation, ran paraUel to the clavicle, 
and was inserted into the upper margin of the scapula, to the inside 
of, and dose to, the transverse ligament. The oilier was a subcla- 
vian muscle following an abnormal course^ which had attached itself 
to the ligamentum transversum scapulsB. 3. A partial, independent 
insertion of the solens muscle, by a tendon into the os calcis. 4. A 
musculus biceps brachii, with a supplemental head, from the humerus, 
5. An origin of the arteria innominata, situated more to the lefb 
than usual, the vessel running across and in frt)nt of the trachea, to 
the light. 6. An unusual course of the fifth cervical nerve in front of 
the musculus scalenus anticus. 7. An abnormal situation of the 
right suprarenal capsule, the latter lying at the hilum renale, above 
the renal artery, and not coming in contact with the liver. 

8. A double renal pelvis and double ureter on the left side, 
the two ureters opening, stUl e^MrcUely, into the bladder on the left 
side. 



Pbof. van der Hoeven in a note to me says, that having for 
some months had the opportunity of examining Menobranchus, he 
was fortunate enough to find the blood-discs well formed in the co- 
agulated blood of the bulbus aort«. They are as large as those of 
Proteus, perhaps still larger; but what is remarkable they had ex- 
actly the form of those of Proteus. In Cryptobranchus they are 
broader, more like those of the frog. Axoloti, not being a proteid, 
has no greater blood-discs than other Salamanders or water-newts. 

a M. H. 



The society of Arts and Sciences, Utrecht, offers prizes (valuable 
gold medals) for replies to the following questions : — 1. Sur la valeur 
du Sphygmographe pour le diagnostic. 2. Quels sont les progr^ 
que la oonnaiasance de rflectricit^ atmosph6rique, de ses causes et de 



200 ANALYTICAL AND CRITICAL NOTICES, LETTEBS, &C. 

les lois, a faits pendant lea vingt demi^res ann^f 3. Des recber-^ 
ches chimiqaes et physiologiqnea sur la digestion des poissons d'eaa 
douoe. 4 Des recherches cbmniques et physiologiques sur la digestion 
des reptiles, tant des Dipno^s que des Monopno^ 5. Des recherches 
sur le d^veloppement d'lme ou de plusieurs espdoes d'animauz inver- 
t6br^ dont I'histoire n'est pas encore oonnue; le tout accompagn^ des 
figures n^oessaires pour I'inteUigence du texte. (Oette question est 
permanente par sa nature et Ton pent j r6pondre chaque ann6e), 
6. Une description des dents de lait de quelques rongeurs, nomm6« 
ment des Scmrinea, accompagn^ des figures nicessaires. 7. TJne 
S6rie d'observations sur les quantity d*eau, qui s'^vaporent de divers 
terrains et de diverses plantes, dans des circonstances difl^rentes. 
8. On demande un ezamen compar6 du tarse chez les diverses fa- 
milies des mammif^res, accompagni de figures explicatives. 9. Quand 
on observe les ph^nomdnes optiques et calorifiques que prdseutent 
les melanges salins, quelles oonslquenoes peui>-on en tirer h Flgard 
de la loi de bebtholletI On demande de nouvelles observations it 
oe sujet. 
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ON AN ABNORMAL ARRANGEMENT OF THE PERI- 
TONEUM, WITH REMARKS ON THE DEVELOP- 
MENT OF THE MESOCOLON. By Professor Cleland, 
M.D.^ Oahvay. 

It is now more than ten years since the abnormality about to 
be described was observed in the dissecting rooms of the Uni- 
versity of Edinburgh, and it would probably have still remained 
unrecorded, had not the able remarks on the development of 
the peritoneum made in the la^t number of this Journal 
by Dr Chiene in elucidation of an abnormal disposition, in 
some respects perhaps more interesting than this, led me to 
refer to a sketch and notes which I had preserved. 

The subject was an adult. On opening the abdomen, the 
peritoneal surfaces were found healthy, and free from inflamma* 
tory adhesions; but the entire mass of the small intestines 
remained concealed from view, being lodged within a second- 
ary sac bounded by omentum and mesocolon, and communi- 
cating with the general sac by means of a small aperture at 
the upper margin of the ileoccecal junction, only large enough 
to admit the passage of a finger. 

The coecum and ascending colon occupied the usual position. 
The transverse colon was elongated into an arch which de* 
scended alongside of the ascending colon, dipped slightly into 
the pelvis, and then ascended to the left lumbar region, where 
it turned sharp round, and was continued into the descending 
colon, ^hich was concealed from view. The sigmoid flexure 
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was elongated bo as to approach the ccscnm ; and the rectum 
lay toward the right side of the pelvis. 

The peritODeum in the upper part of the abdomen, iit- 
cluding its disposition at the foramen of Winslow, and the con- 
nectioDs of the duodenum, was normal. The ascending colon 
was hound down as usual, hut there was a considerable meso- 
codcum. The fold of peritoneum traced from the anterior Bur- 



face of the stomach was continued uninterruptedly downwards, 
in front of the small intestines, to the arch of tiie transverse 
colon which it partially invested ; it then passed directly on- 
wards to invest in like manner the anterior surface of the 
elongated sigmoid flexure, and descended to the rectum. This 
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same fold of peritoneum traced laterally from the concavity of 
the inverted arch of the colon was seen on the right side to 
invest the anterior surface of the limb of the arch and pass 
back to the posterior abdominal wall before extending outwards 
to the ascending colon ; while, on the left side, after investing 
the limb of the arch, it passed back to the part of the abdomi* 
nal wall external to the descending colon, which was thus 
concealed. 

On opening into the bag containing the small intestines, 
which was done by means of incisions extending from the natu- 
ral inlet, along the convexity of the arch of the transverse 
colon, the small intestines were seen lying entirely to the left 
of the middle line, and attached by a mesentery as usual ; and 
the descending colon was seen lying behind the neighbouring 
portion of the transverse colon, invested with peritoneum. In fact, 
by making the incisions mentioned, the normal arrangement of 
peritoneum may be said to have been produced. The sac of 
the great omentum, however, does not appear to have gone 
down so far as the transverse colon. 

It will be seen from the sketch that the left lobe of the 
liver was abnormally long and narrow, and that from its anterior 
border hung an additional lobe about the size of a watch. 

The abnormal arrangement of the peritoneum in this case, 
however startling it may appear at first sight, is, like most 
things of the sort, susceptible of simple explanation. At a 
period of development when already the coecum had passed 
round into its permanent position, the peritoneum on the con- 
cavity of the arch formed by the ascending, transverse, and 
descending colon had ceased to expand, and remained as the 
ring of the aperture leading into the abnormal pouch, while 
the colon continued to grow. The transverse colon, being 
brought into the position from which it takes its name, by the 
travelling of the ooecum over the duodenum and then down- 
wards, lay at first in this instance, as in every fcetus, in a direct 
course across the abdomen, above the mass of the small intes- 
tines. But the fold of peritoneum along by the concavity of 
the arch of the* colon ceasing to grow and happening to be 
bound down at the coecum, came gradually to occupy in the rest 

14^2 
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of its extent a lower and lower position in relation to isurround- 
ing {>arts, as these went on growing ; and thus the small intes- 
tines no doubt passed gradually through the ring, or rather the 
ring came gradually down over them at a period when they 
were sufficiently small to pass in a mass through it Thus far, I 
apprehend, there cannot be the smallest doubt as to the mode 
of origin of this curious abnormality; but the cause of the 
arrested development of the entrance ring of the adventitious 
sac remains to be explained. It is unlikely that it was due to 
a band of subperitoneal thickening, as even if such a band 
were to take so long, so linear, and so regular a course as to 
run the whole length of the colon it could scarcely do so with- 
out adhering as much to the intestine as to the peritoneal fold. 
The only explanation therefore which I think can be offered is 
that after the coecum had reached its permanent position the 
great intestine continued to grow at a more rapid rate than the 
isurrounding parta Up to that period the proportionally great 
growth of the colon is normal ; the further continuance of it 
therefore would only be an undue duration of a normal action. 
By such continued elongation of the colon, it may be imagined 
liiat the festoen of the transverse colon was formed : and in 
explanation of the peritoneum passing directly across the necks 
of the loops formed by the festoon with the ascending and 
descending colon, respectively, instead of adhering to the con- 
cavities of those loops, it may be noted that the circumstance 
is only in keeping with what occurs normally elsewhere, as 
for example at the right and left triangular ligaments of the 
liver. 

It is apparent that the arrangement in this abnormality is 
unfavorable to the view with regard to the arrangement of the 
mesocolon introduced to the British Schools by Mr Holden and 
referred to by Dr Chiene. That view, according to which the 
mesocolon is to be considered as distinct from the great omen- 
tum, originating with Haller, has in consequence of the emi- 
nent names of those who have at different times made obser* 
vations in confirmation of it assumed a considerable importance, 
and it is desirable in order to determine its measure of accuracy 
that more minute attention should be paid to the development 
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of the parts. With this object I have carefully examined the 
only material at my disposal, a couple of foetuses each rather 
less than 2^ inches in length. 

In these specimens the coecnm had crossed the middle line 
but had not yet begun to descend. The descending colon occu<- 
pied a position similar to what it occupies in the adult, but 
instead of it being fixed down in that position, it was found that 
together with the left half of the transverse colon it was 
attached by a broad mesocolon to the abdominal wall in the 
mesial plane. The foramen of Winslow was situated as in the 
adult, and when spirit was injected through it, the sac of the 
omentum was seen to be already pendulous, its walls being 
arranged in loose folds along the lower margin of the stomach, 
and the layer continued from the front of the stomach, passing 
backwards to the abdominal wall immediately below the pan- 
creas. But in the mesial plane the pyloric end of the stomach 
was connected to the colon by a very narrow fold of perito^ 
neum stretching directly from the one to the other ; and this 
narrow fold being followed to the right was seen to broaden out 
and to be bounded by the duodenum and jejunum on the one 
side, and by the coecum and ileum on the other : in fact it was 
pkced at the neck of the primary loop of the intestine. 

It appears clearly from these observations that the state- 
ment that at a certain period of development there is a meso- 
colon quite unconnected with the walls of the sac of the great 
omentum is true with regard to the sigmoid flexure, descending 
colon, and precisely one half of the transverse colon. But the 
right half of the transverse colon and the whole of the ascend- 
ing colon are produced by the elongation of a part of the pri- 
mary loop of the intestine ; the neck of that loop being formed 
in the mesial plane by the pyloric end of the stomach and the 
middle of the transverse colon, while the gastric curve and that 
which extends from the middle of the transverse colon down to 
the rectum may be not inaptly considered as subsidiary loops 
placed one above and the other below the primary loop. It is 
quite manifest that the peritoneum passes directly across the 
neck of the primary loop, and closely connects the colon to the 
pyloric part of the stomach in the early stages of development as 
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it does at a later period. If this direct union of the stomach and 
colon be supposed to extend gradually to the left of the middle 
line, which it may very easily do by the peritoneum in that 
direction growing less rapidly than the surrounding parts ; and 
if at the same time the inferior layer of the mesocolon and the 
sac of the omentum continue to grow, there will thus be pro- 
duced the adult peritoneal relations of colon and stomach as 
usually described. It is more likely that this should be the 
method of growth than that adhesions should subsequently take 
place as has been suggested ; for, as far as is at present known, 
the adhesion of serous surfaces only occurs as the result of 
pathological changes. 

On the whole, I have little hesitation in thinking that the 
old description of the peritoneum, corresponding as it does 
with the condition ordinarily found in the adult, is that which 
should be preferred ; but, at the same time, it is highly import* 
ant that the original independence of the walls of the omental 
sac and the mesocolon, as well as the occasional persistence of 
that condition, should be pointed out in text-books professing 
to give a full account of the subject* 



NOTES ON THE MYOLOGY OP VIVERRA dVETTA. 
By C. W. Devis, Esq. Queen's Park, Manchester. 

The following memoranda on the Myology of Yiverra Civetta 
are the result of an examination of a young female. The 
position occupied by Yiverra, between the two great sections 
of the Camivora^ increases any interest attaching to the pecu- 
liarities of the species which may be taken as the type of its 
family. 

The upper and lower regions of the trunk are invested with 
a moderately strong Pannicvlua Camosiis, which, dorsad, has a 
powerful attacjiment to the dense aponeurosis at the base of the 
taiL At the axilla it communicates with the Latissimus Dorsi 
by several fleshy slips ; and on the inner side of the arm and 
forearm it is continuous with the aponeurotic sacs of the 
muscles. Under the throat it aiisumes somewhat of the gene- 
ral appearance of a Platysma Myoides. A thin fascia^ giving 
rise to broad muscular fibres, runs from over the ligamentum 
nuchse downwards and forwards to the posterior third of the 
mandible and to the integument of the face, leaving the la- 
ryngeal and digastric spaces almost uncovered; a similar layer 
comes up from the manubrial and clavicular regions and meets 
the former in front of the larynx. The pannicle is more closely 
adherent to the skin in this neighbourhood than elsewhere. 

Trapezius, — The relations of this muscle present their usual 
complexity in the Camivora. It rises from the whole length of 
the ligamentum nuchse, forming a thin broad sheet expanded 
without a break over the side of the neck. Along its lower edge 
it blends with the sternal division of the stemocleido-mastoideus *, 
and, above, overlies, as usual,' the acromio-trachelien, except at 
the posterior portion of the latter muscle. The insertion of the 
posterior division of the Trapezius is into the spine of the 
scapula and into the fascia upon the upper part of the Infra-spi- 
natus. Over the scapulo-humeral articulation it may be said 
to originate an accessory flexor of the fore-limb essentially 
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different from a Masto-humeralis. This rises directly from the 
Trapezius proper as a moderately broad and strong slip, T^hich 
runs down the arm in front of the Biceps and is inserted into 
the radius rather higher than the bicipital insertion and in 
common with the Brachiseus Anticus — its connection with the 
Trapezius was on the one side effected by a tendinous raphe, 
delicate but obvious ; on the other side the fibres of the two 
muscles were confluent. Near to the inner side of this attach- 
ment a slip passes from the Trapezius over the clavicular space 
to be inserted into the side of the first stemeber. 

Sternodeido-^masUndetis, — ^The chief bulk of this muscle con- 
sists of the sternal fascicle, which, at its upper edge, blends, as 
before mentioned, with the Trapezius. The clavicular bellies 
(one of which is very small) run in mutual contact, quite sepa- 
rate from the sternal, and are inserted together into the rudi- 
mentary clavicle. 

Rhomboideus, — ^Notwithstanding the extension of the neck, 
its support is unaided by an Oocipito-scapularis. The Bhom- 
boideus derives its anterior portion from over the middle of the 
neck as a thin cuneiform layer, and thence its origin passes 
backwards to the second dorsal vertebra. It has a thick fleshy 
insertion into the fore part of the base of the scapula. 

The Acromw-prachelien rises by a strong tendon from the 
posterior and lower edge of the pleurapophysis of the atlas, and 
is inserted fleshy into the root of the acromion. About midway 
it blends imperfectly with the Rhomboideus, remaining however 
separable from it. Besides its scapular attachment it is gradually 
resolved into the aponeurosis of the SpinatL 

TracheUMnastoideud, — ^This rises from the neurapophyses of 
the last four cervical and first dorsal vertebrae, and is im- 
planted by a long and strong tendon into the mastoid. The 
ConipUocus rises from the neurapophyses of the vertebrae 
from the fourth cervical to the third dorsal inclusive, and by 
a distinct slip from the neural spine of the third dorsal; — it has 
the usual insertion. In the occipital group, the strength of the 
Obliquus Cap. Inf, is remarkable, while the Obi. Cap. Sup,, 
which rises from the edge of the pleurapophysis of the atlas, 
is comparatively weak. The Rectus Cap, Posticus presents three 
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diyisiona — ^the first, rather thin, fiat and triangular, rising from 
the neural spine of the second cervical vertebra^ and inserted 
into a shallow fossa beside the occipital spine ; another weak 
one from the spine of the axis to the occiput as usual ; and a 
third from the spine of the atlas to the occiput. 

The Spinalis CoUi, large, strong and fleshy, rises from the 
sides of five dorsal neural spines, runs over and is attached 
to those of the cervical vertebrae, and is inserted into the poste- 
rior part of the spine of the atlas alongside the attachment of 
the ligamentum nuchse. At each vertebra it receives a slip 
from the Longus Colli. 

Retrahentea Auris, — There are three separate muscles con- 
cerned in this motion of the ear. One superficial, rising from 
the aponeurosis of thie cervical muscles with a direct backward 
action ; one attached to the Occipito-temporalis at the middle of 
the occipital ridge and inserted with the first into the upper 
part of the conch ; the third, broader and stronger, from the 
middle and lateral parts of the same ridge is inserted into the 
lower part of the conch — from this last a strong slip descends 
between the conch and the parotid to the root of the ear. 

The Maaseter has nothing remarkable in its attachments. 
Its bulk, though less proportionally than in Mustela, is yet 
much too great for the masseteric fossa — ^the superficies of the 
mandible does not indicate the actual power of the muscle 
which overlaps it both below and behind. 

SternO'hyoidetis, — ^The individuality of this muscle ceases 
before it reaches the sternum, its fibres being interrupted at 
about one third of their length therefrom by a transverse tendi- 
nous lina At this point joins on the Sterno-thyroidevSy a very 
slender round muscle implanted into the side of the upper part 
of the thyroid cartilage. The Omohyoid is absent The Stylo- 
hyoid is thin and flat, with the usual relations. The thick, 
strong and roundish Digastric is inserted into the hinder half of 
the mandible. A feeble Hyoglosms turns forward from its 
ordinary attachment and plays over the arch of the hyoid 
comu as over a pulley. 

Deltoid. — Of the two fascicles of this muscle one, much 
larger and stronger than the other, proceeds from all the lower 
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edge of the acromion, but chiefly from the anterior and huger 
process ; it has a broad cameo-tendinous insertion into a deltoid 
ridge commencing below the insertion of the Infranspinatus. 
The other division is small, and rises from the aponeurosis of the 
Infrarspinatus ; its weak triangular belly haF insertion by a thin 
tendinous band into the lower side of the tendon of the laiger 
portion. 

Both the Supra and Infraspinatus are remarkable for their 
strength, especially the tendon of the latter. The Subscapvr 
laris, on the contrary^ is but feeble, the edges of its belly falling 
short of the circumference of the bone ; it has however a strong 
tendinous insertion as usual. 

Sermkis Magnvs, — This and the Levator Scapulce form a 
single muscle. Taken in conjunction they rise from the pleura- 
pophyses of the third cervical vertebra and of the succeeding 
vertebrae to the eighth rib inclusive. The portion rising from 
the last three ribs is folded upon itself and attached to the 
dorsal vertebrae by a slight tendinous fascia so as to resemble a 
posterior portion of the Rhomboideus. The fold is brought 
round the posterior angle of the scapula to the front. 

The Scaienvs Posticus rises from the third, fourth and sixth 
ribs, and is inserted by two small tendinous fascicles into the 
fourth and fifth cervical vertebrae, near, or rather upon, their 
bodiea The S, Medius, rising tendinously with the Posticus, is 
inserted fleshy into the first rib. The 8, Antkus runs from the 
side of the body of the penultimate cervical vertebra to the 
first rib above the preceding, Two small bundles, rising from 
the pleurapophysis of the last cervical vertebra and also in- 
serted into the first rib, fill up the angle. The cervical plexus 
passes under all the Scaleni. Slight indications of a Serratus 
posticus inferior are presented by two slips rising from the 
dorsal aponeurosis and inserted fleshy into the heads of the 
penultimate pair of true ribs. 

Splenitis — ^much as usual The Sptenius Capitis seems to 
be represented by a slight thinning in the two portions of the 
muscle and a very slight tendinous insertion over the side of the 
atlas. The cervical continuation of the Sacro-lnmbalis is effected 
by fleshy bellies between each pleurapophysis as far as the atlas. 
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PectcTolis Major. — At the posterior part of its origin, which 
commences at the third sternocostal joint, this muscle is feeble, 
but it acquires some thickness at the manubrium: it is inserted 
broad and fleshy into three-fourths of the length of the upper 
and fore side of the humerus. Pectoralis Minor, — In this 
muscle three portions are distinguishable. The first, rising from 
the sternocostal articulations from the third to the eighth in- 
clusive, posteriorly but not inferiorly to the Major, is inserted 
into the fossa on the inner side of the head of the humerus by 
a thick cameo-tendinous insertion. The second, rising from the 
xiphoid, is inserted into the head of the humerus below the 
preceding. The third division rises thin from the abdominal 
aponeurosis, and is inserted by a slight tendinous band below 
the second portion. 

Latiasimua Dorsi, originating as usual, is inserted by a 
broad tendinous band into the ridge below the fore and inner 
part of the head of the humerus beneath the biceps. The 
lower edge of the tendon is much the stronger, and is folded 
upon itself. To the upper edge the Teres Major has a fleshy 
attachment ; to the tendinous margin below the Omoanconeus 
is attached just before the commencement of the tendon proper. 
The Omoanconeus, rising as above, is not inserted into the ole- 
cranon, but is attached to the aponeurosis round the inner edge 
of the elbow, and finally merges into that of the inner muscles 
of the fore-arm. 

The Coracobrachiaiis consists of the short portion only. It 
rises by a long tendon from the rough surface on the anterior 
edge of the neck of the scapula, and passes downwards and 
backwards over the joint to a thick and fleshy insertion in the 
neck of the humerus. The Coracobrachialis and the Biceps 
may almost be said to rise together, the interval between their 
tendons being scarcely appreciable. 

Triceps. — The first or long head rises from all the inferior 
costa of the scaptda, but the origin is especially strong at the 
cervix. The short head on the outer side of the humerus is 
strong. The third head is as usual, but has more intimate 
union with the Anconeus than with the other divisions of the 
Triceps. Taken altogether the Triceps constitutes a very broad 
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and strong muscle. If the name BrachicBUS posticua were not 
given to the whole Triceps, it would be applicable to a fascicle 
which rises tendinously opposite to the insertion of the Latis- 
simus Dorsi and from the whole of the humerus below it^ and 
is inserted, broad and fleshy, into the inner side of the ole- 
cranon. 

The BrachicBus AnUcus, a strong and fleshy muscle, rises from 
the back and outer side of the humerus close under the head, 
and over the outer aspect of the bone as far as the Sup. Bad. 
Long. It is joined by the tendon of the accessory flexor before 
mentioned, and with it is inserted by a broad tendon into the 
lower side of the ulna below the joint, a little above, and to 
the outside of the insertion of the Biceps. 

The Supinator Radii Longus, absent in Felis and Canis, is 
a long, thin, and weak muscle with the ordinary attachments. 

Extensor Carp, Sad. Longvs, In conjunction with the Brevis, 
from which it is inseparable, it has a very strong origin from 
the ridge above the outer condyle, and from the outer and an- 
terior part of the joint; also from the adjacent part of the 
radius. Its principal tendon goes to the middle of the meta- 
carpal of the third digit; another smaller tendon from it is in- 
serted into the base of the metacarpal of the index. The 
Extensor Dig. Communis and Extensor Carp. Ulnaris are as 
usual; an Extensor of the fourth and fifth digits, which sends 
no tendon to the third digit, as in the dogs and bears, rises 
and runs alongside of the Ext. Carp. Uln., but is quite distinct 
from it throughout its course. A slight fleshy belly also rises 
from the outer and posterior edge of the Ulna, and sends down 
a slender tendon, which passes through a special trochlear loop. 
The insertion of this tendon was not satisfactorily determined. 

I\ilmaris Longus, a fusiform muscle of moderate size. It 
rises by a slender tendon from the back of the inner condyle of 
the humerus, swells into a thin belly, which again gives rise at 
about two-thirds of its length to a thin flat tendon. This ex- 
pands over the palm, and is obscurely divided over the second 
joint of the digits, a portion of it going to each of the middle 
digits. 

The Flexor Sublimis cannot be said to be wanting. It rises 
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by two small heads, one from the middle, the other from the 
outer side of the Profundus; their tendons are intimately con-* 
nected with the Palmaris, and are very indistinctly perforated;* 
their insertion is into the substance of the Palmar cushions. 
The Sublimis is a very weak muscle, and has the appearance 
of a mere off-set of the Profundus, rising throughout from the 
tendinous fascia on the outer part of the belly of that muscle* 
Herein it differs from its correspondent in both dogs and bears, 
since in these animals it is in intimate connection with the 
Palmaris. The Flexor Carp. Radialia has no origin from the 
ulna. Flexor Carp. Ulnarts. — ^At its origin this muscle is in 
combination with the Flex. Dig. Profundus by means of a 
median tendon common to both. It consists of two distinct 
fascicles, one thin, almost aponeurotic, rising from the ulna 
near the olecranon, the other larger and fleshy, as a Flex. 
Cai'p. Uln. Intemus, and forming part of the Flex. Prof, for 
one-third of the length of its belly, it continues fleshy to its in- 
sertion. The two divisions run with separate bellies to a com- 
mon insertion into the Pisiforme. The Flexor Dig. Proftmdus 
has four heads — two of them lateral — one of these has a thin 
fleshy origin from the radius, from the middle upwards; the 
other similarly from the ulna — two of them condylar— one of 
these thick and fleshy, constituting the chief bulk of the muscle, 
rises from the back of the inner condyle of the humerus; the 
other rises beneath the last quite distinctly, forming a separate 
belly, whose tendon runs down to the carpus, and there unites 
with those of the other divisions into a common mass, in which, 
however, the line of frision between the middle and outer ten- 
dons remains distinguishable. Again separating, a tendon pro- 
ceeds through a ligamentous loop to each toe, the middle ten- 
dons being furnished by the head from the inner condyle, that 
of the little toe from the belly rising from the ulna^ that of the 
poUex from the radial division. The whole muscle is of very 
great strength. 

The Abductor, Adductor, and Opponens PoUicis are all dis- 
tinctly developed. The Pronator Quadratus of unusual strength. 
The Lumiricales distinct, but rather weak, A moderately thick 
Accessoriv^ rises on the radial side from the lower border of the 
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lig. Ann. Intern-, and quickly sends off a thin but distinct ten- 
don^ which passing across the palm is inserted into the sheath 
of the Flex. Profundus tendon going to the little toe. 

The Pyriformis is a single but strong muscle inserted into 
the summit of the great trochanter. 

The OemeUi are large and inseparable, with a strong inser- 
tion beneath the sacrosciatic ligament. QIuUbus Eodemua, — 
This is a powerful muscle, but less so proportionally than in 
the bears ; it is covered and supported by a dense aponeurosis, 
from which the fore part of the muscle has origiti; the fibres 
from this source being inserted the lowest on the back of the 
femur. Below this the succeeding part of the Extemus rises 
from the aponeurosis covering the Qlutaius Medius, then from 
that covering the muscles of the sacnim and from the first two 
^udal-spines and pleurapophyses. This portion, though not 
separable, is obviously distinct, the line of demarcation being 
evident on the lower surface, and the insertion distinct from 
and above that of the next, which rises from the pleurapophysis 
of the third caudal vertebra, and goes straight down to its in- 
sertion. The attachment of this portion is prolonged half way 
down the femur; its strong strap-like fascicle of fibres must ren- 
der it an efficient depressor of the base of the tail. 

Olutceua Medina. — ^A muscle rising thick and fleshy from the 
anterior part of the iliac fossa, with the ordinary insertion ; itom 
the fore part of the muscle a fascicle may be separated, and its 
insertion traced to a distinct tendon implanted into a fossa 
on the outside of the Trochanter. 

Oluto^as Intemus. — The two portions into which this muscle 
is divisible are very distinct in origin. The anterior division 
rises from the convex iliac surface in front of the acetabulum 
and capsular ligament, and is inserted into the fore and upper 
point of the great trochanter. The posterior rises fix)m the 
sacroiliac fossa ; covered by the pyriformis it appears to come 
over the ischiadic notch ; it is also attached to the ischium — its 
insertion is broad and tendinous into the back and inner part of 
the great trochanter. The broad strong tendon of the Obtu- 
rator Internus coming from within the pelvis and passing over 
its outer surface is very conspicuous. 



ON THE MYOLOGY OF VIVEBRA. CIVETTA. 215 

The Mectus and QraciUs present the ordinary relations. 

8emv4endma8U8. — This has its insertion prolonged down- 
wards to the heeL Beside the usual head from the external 
and inferior aspect of the tuberosity, it derives a long slip from 
the pleurapophysis of the third caudal vertebra behind the 
caudal origin of the Glutaeus Extemus. 

Semi-membranostis. — ^From a, thick and fleshy origin strength- 
ened by a strong tendon from the tuberosity above and before 
the origin of the preceding muscle, the Semi-membranosus 
expands into a broad fleshy mass. Besides its general insertion 
into the fascia of the leg, which continueis its action distinctly 
down to the heel, it has a ligamentous attachment to the sesa- 
moid of the Gastrocnemius, and a well-marked tendinous 
attachment to the condyle of the femur and head of the tibia 
close under the internal ligament 

The Biceps consists of a single broad, strong, and fleshy head 
from the arched edge of the ischium ; it is inserted fleshy into 
the tibia below the head, and by tendinous fascia over the 
knee — ^below it joins the tendon of the Gracilis. 

To the inner surface of the Biceps is attached by cellular 
tissue a muscle which accompanies it for the greater part of its 
course. It is easily raised from its bed, and then appears as an 
extremely long and narrow ribbon of fleshy fibres. Traced 
from it6 delicate tendinous insertion into the tibia beneath the 
attachment of the Biceps it runs upwards, and quitting the 
Biceps near its origin terminates abruptly in a fine tendinous 
band within the cellular tissue and membrane covering the 
sacral plexus. Some tendinous fibres are also distinctly pro- 
longed to the lymphatic gland here situated, and others seem to 
be connected with the fascia dipping in from the coccygeal 
muscles. 

The PecHruilia is small. The Vasti become confluent before 
their insertion into the patella. The lower edge of the Triceps 
has a strong insertion into the sesamoid of the Gastrocnemius. 

Qdstrocnemius. — ^The inner division of this muscle scarcely 
deserves the separate name of Soleus. It rises partly by a 
strong tendon over the upper side of the sesamoid, partly by 
fleshy fibres from the angle of the joint. The outer head, w^hich 
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rises almost entirely from its sesamoid, sends its chief bulk to 
unite normally with the inner division. A portion of it however 
separates again and forms a belly ending in a distinct tendon, 
which crossing the tendo-Achillis proper is inserted not into 
the calcaneum but into the tendinous aponeurosis covering the 
end of that bone. 

FUmtaria. — Rising tendinous and fleshy fix)m a tuberosity 
below the back of the head of the Fibula, thickens into a fusi^ 
form belly which merges into the tendon of the inner head of 
the Qastrocnemius. 

The Tibialis Antuyus is strongly developed. The Posticus 
rises cameo-tendinously and by fleshy fibres from the belly of 
the Flex. Long. Profundus, and from the Tibia as far as the 
edge of the PoplitsBus, and thence about half way down ; it is 
inserted strongly into the naviculare. 

The PeroncBUS Brevis rises from the anterior tuberosity of 
the fibula^ distinctly continuing separate from the Longiis ; its 
tendon passes across the sole and is inserted with that of the 
Longus into the root of the hallux. 

The Flexor Brevis Dig. sends three perforated tendons to 
the middle toes ; these are implanted on the inferior surface 
of the base of the last phalanx. 

Flexor Brems HaUucis. — ^This muscle, fleshy throughout and 
distinct, runs from the tarsus to the outer side of the sesamoid. 

Th^ Flexor Long. Hall, rises by a slender carneo-tendinous 
origin from the head of the tibia at its junction with the 
fibula ; it forms a fusiform belly whose tendon joins the mass 
of the Flex. Com. Profundus on the sole and then separates 
again for its usual insertion. 

The Flexor Com. Projundiis rises with the Fiex. Long. Hall, 
cameo-tendinously and fleshy from the whole length of the 
fibula and tibia, with the ordinary insertion. 

Sxtensor Proprius Halluds. — ^This is a very slender cord-like 
belly rising fleshy from the inner and front edge of the tibia 
about its middle ; its tendon terminates in a thin attachment 
to the hallux and fourth digit. 

Extensor Proprtvs Quinti Digiti — Eises fleshy from the 
middle of the outer surface of the head of the fibula, and for a 
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short distance down it. Above the malleolus it sends down 
alongside the tendon of the Peroneus Longus .a slender tendon 
which runs along the upper and outer side of the tarsus and 
fifth metatarsal ; near the end of the latter it terminates bluntly 
without insertion into the bone. 

Extensor Digitorum Communis, — ^A feebly-developed though 
rather complex muscle. It rises by a long tendon from the fore 
and outer surface of the outer condyle of the tibia near the 
articulation, and passes over the joint in a groove between the 
fibula and tibia. At about one-third of its course its belly 
divides. One portion contiuues fleshy a short distance and then 
gives off two slender tendons : of these, one, joined to the rest 
by easily separable tissue, runs downwards to the second digit ; 
the other is united to the rest over the metatarsus, then sepa- 
rates and goes to the third digit. The other belly is much the 
longer and sends its two tendons to the fourth and fifth digits. 
These tendons are slightly confluent. 

Extensor Brevis, — ^Rises fleshy from the annular ligament 
and over the whole of the middle of the tarsus and metatarsus. 
It is inserted into the fascia covering the digits. 

Abductor Halluds. — ^Rises from the same place as the Flex. 
Brev. Hall, and is implanted into the inner part of the sesamoid. 

The Abductor and Flex. Brev. Min. Dig. are represented — 
the former strongly. 

Interossei. — These are much more on the sole than between 
the bones. They are veiy large and so amalgamated as to 
render discrimination unsatisfactory. Together they form a 
strong fleshy pad under the paw. 
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ANATOMICAL DESCRIPTION OF A CASE OF INTRA- 
PERITONEAL HERNIA- By John Chiene, M.D., 
Demonstraior of Anatomy, JJniveraity of Edinburgh, 

This abnormality was noticed in an adult male brought to 
the Dissecting Rooms of the University during the present 
session. 

When the cavity of the abdomen was laid open and the 
great omentum, along with the transverse colon, thrown upwards 
only a few coils of the lower end of the ileum were visible. On 
tracing the small intestine upwards, it was found to disappear 
through an oval opening, measuriug 2\ inches by 1^, situated 
in the anterior surface of the descending meso-colon on a level 
with, and about 2 inches to the left of the body of the 3rd 
lumbar vertebra. The edge of the opening was free except 





Flan of the Peritoneum. 

The transverse seetion is made oa a leyel with the hody of the third liunhar 
vertebra. The observer is supposed to be looking npwards. The vertical sec- 
tion is an antero-posterior one two inches to the left of the middle line. 
Sao. Hernial sac. A.O. Ascending colon. D.O. Descending colon. S. Stomach. 
0. Colon. P. Pancreas. I. Small intestine. Y. Lesser oavify of peritoneum 
above colon. 
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superiorly and internally where the descending meso-colon was 
directly continuous with the mesentery of the intestine as it 
passed into the saa When the lesser cavity of the peritoneum 
was laid open by dividing the layers of the great omentum 
between the stomach and transverse colon, the meso-colon 
extending upwards and backwards and enclosing the pancreas 
so as to form a peritoneal ligament between it and the posterior 
abdominal wall was exposed When this was divided imme- 
diately below the pancreas, a sac of an oval shape, measuring 
6 to 8 inches in its longest or vertical diameter and containing 
the coils of the jejunum and upper portion of the ileum was 
opened into. It lay in the left lumbar region. It was bounded, 
superiorly by the pancreas, anteriorly by the splenic flexure 
and conmiencement of the descending meso-colon, posteriorly 
by the parietal peritoneum which here covered the left kidney 
and posterior abdominal wall. Its internal surface was smooth 
and glistening. It was formed by an invagination of the 
descending meso-colon through the opening already described. 
No evidence of a rupture of the peritoneum was visible. The 
intra-hemial bowel lay free except at a point close to the 
orifice superiorly and internally where it was attached by its 
niesenteiy to the wall of the cavity. The intestine could be 
drawn entirely out of the cavity through the opening. Seven 
feet of the ileum were extra-hernial, its mesentery was continu- 
ous both on its anterior and posterior aspects with the me^ 
sentery of the bowel within the sac. There were no signs of 
constriction of the bowel at any part. The other viscera and 
the peritoneum in relation to them were normal. The mesen- 
teric vessels were also normal. The left colic artery wound 
round the lower margin of the opening from right to left to 
reach a higher level and anastomose with the middle colic 
artery. 

No history could be obtained of this case, but from the 
healthy state of the entire gut and from the absence of any 
signs of peritonitis there is no doubt that little or no incon- 
venience must have arisen from this peculiar arrangement of 
the intestinal canaL Cases precisely analogous to the one just 
described in which the sac is an invagination of the peritoneum 

15—2 
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are seemingly very rare. Dr Peacock* records an example; 
it occurred in a man, aet. 30, who died of typhus fever in the 
Boyal Free Hospital and at the post-mortem examination 
a sac, formed by the mesocolon, and containing the jejunum 
and all the ileum except the lower two inches, was discovered. 
In other particulars it closely resembled the case I now record. 
There were no symptoms referable to the abdomen. 

Sir Astley Cooper' describes the dissection of two forms of 
intra-abdominal hernia; in one the hernial bowel lay between 
the layers of mesentery having escaped through an opening 
in its posterior surface, in another the orifice into the sac 
was in the meso-colon the bowel lying between its layers, the 
former he names a "Mesenteric Hernia," the latter a "Meso- 
colic Hernia;*' in neither were any abdominal symptoms 
noticed. He adds that probably in both examples a slight 
torpidity of the bowels may have been present. He cannot 
say whether they are congenital or due to a sudden strain or 
other violence rupturing the peritoneum. 

Prof. Monro' mentions an example in which the bowel 
escaped through a preternatural opening in the mesentery, 
strangulation followed by death was the result. 

Sir Wm. Lawrence* says he has seen two instances of this 
abnormality, in one the sigmoid flexure, in another the broad 
ligament of the uterus formed the sac. I cannot gather from 
his account whether strangulation was the result of either of 
these complications. 

Dr Peacock (op. cit.) described and showed drawings of 
another example at the same time that he recorded the case 
mentioned above. The patient, set. 27, was admitted into the 
Edinburgh Boyal Infiimary suffering from all the symptoms 
of internal strangulation followed by death after 42 hours 
illness. On examination the small intestines were found en* 
closed in a sac formed between the layers of the left meso-colon. 
The ileum passed out of the sac two inches above its junction 
with the C08cum and at that point the canal of the intestine 

^ Traru. Path. Soe, Lond. VoL n. p. 60. 

* AnaUmy and Surgical treatment of Crural and VviAiUeaX Hernia^ p. 78. 

* Ob»ervation» on Crural Hernia^ 180S, p. 12. 

* A Treatise on Ruptures, 1888, p. 680. 
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was contracted, the intestinal coats thickened, intensely in- 
flamed and gangrenous. 

There is another variety of internal hernia in which the 
lesser cavity of the peritoneum forms the sac the bowel enter- 
ing it through the foramen of Winslow. Jobert* describes a 
case in which death occurred from strangulation. 

Dr John Wilson Moir of Edinburgh has given me notes 
of another example, which was observed last year in the 
Hospital at Vienna at the post-mortem examination of a 
patient, who died with symptoms of internal strangulation. 
On opening the abdomen the small intestine was invisible, on 
closer inspection it was found to have pajssed into the lesser 
cavity of the peritoneum through the foramen of Winslow. 

Prof Gruber of St Petersburg* also has described cases of 
internal hernia and made reference to others. 

The Pathology of Intra-abdominal Herniae is obscure. They 
may, I think, with advantage be classed under three distinct 
heads. 

1st. Those in which an invagination of the peritoneum 
forms the sac. In them the bowel within the sac is intror 
peritoneal. They are probably congenital malformations, or 
arise doon after birth, a congenital weakness of the peritoneum 
forming the meso-colon or mesentery being the proximate 
cause ; in them I can find no deaths from strangulation. The 
first of Dr Peacock's cases, and the case which I record are 
examples of this class. 

2nd. Those in which either from congenital malformation 
or more probably from rupture of one layer of the peritoneum 
an opening is formed through which the bowel escapes from, 
the cavity of the peritoneum and becomes related to its ex- 
ternal serface. They, although intra-abdominal, are extror 
peritoneal. The view that in the majority of instances the 
opening is due to rupture from violence or a sudden strain, 
is favoured by the fact that the peritoneum is a shut sac and 
that those portions of the peritoneum in which the hernia 
occurs, are developed as a continuous membrane. SinAstley 

1 Traits des Maladies Chirurgicales, Vol. i. p. 522. 
* Carutatt Jahresbericht, 1862, p. 358. 
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Cooper^s dissections. Sir Wm. Lawrence's and the last of 
Dr Peacock's cases are instances of this variety. 

3rd. Those in which the sac is the lesser cavity of the 
peritoneum the opening into it being the foramen of Winslow, 
as in Jobert's and Dr Moir's cases. 



CASE OF AN obliterated' RIGHT INTERNAL JU- 
GULAR VEIN. By John Chiene, M.D., Demomtrator 
of Anatomy, University of Edinburgh. 

This abnormality occurred in the body of an adult female dis- 
sected in the month of January, 1868. 

On laying open the carotid sheath on the right side a fibrous 
cord-like structure was found immediately external to the ca- 
rotid artety> which from its position and connections was ob- 
viously the obliterated internal jugular vein. Below, it joined 
the subclavian vein behind the right stemo-clavicular articula- 
tion to form the right innominate vein, above, it ended in the 
right lateral sinus. A surgical probe could be passed from the 
sinus downwards into the vein for 2^ inches; it could also be 
passed upwards from the innominate vein for three-fourths of 
an inch. The intervening portion was impervious. No veins 
joined it in any part of its extent. The right external jugular 
was small. There were three large veins in relation to the ver- 
tebral artery, one issuing from the foramen in the transverse 
process of the sixth cervical vertebra^ the others from the cor- 
responding foramen in the seventh vertebra; they joined the 
subclavian vein. The right anterior jugular was large; it re- 
ceived the occipital, temporal, internal maxillary, facial and 
superior thyroid veins; it was superficial to the depressors of 
the larynx, but passed beneath the stemo-mastoid, and, after 
the internal mammary and transverse cervical veins had joined 
it, emptied itself into the commencement of the right innomi- 
nate. A large communicating vein, nearly as large as the little 
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finger, connected it, immediately above the sternum, with the 
anterior jugular of the opposite side. The right superior thy- 
roid vein inosculated freely with the other thyi'oid veins in the 
substance and on the surface of the thyroid body. The right 
inferior thyroid, fully half an inch in diameter, lay over the 
centre of the trachea in its course to join the left innominate 
an inch from its termination. The right lateral sinus was nor- 
mal The right mastoid foramen was nearly equal in size to 
the foramen ovale in the sphenoid bone. No peculiarity was 
noticed in the arteries. The veins on the left side of the head 
and neck were normal. 

The majority of the veins above described were filled with 
injection, and on opening the right auricle the foramen ovale 
was seen to be widely patent, readily admitting the point of 
the finger. As the arterial system had been injected from the 
femoral, the injection had passed through this aperture from the 
arterial to the venous side of the heart, and thence into the 
veins. The blood must principally have been removed from the 
cavity of the cranium by the left internal jugiUar, the anasto- 
mosis between the ophthalmic and facial veins and by the mas- 
toid vein, which had probably joined the occipital vein, but as 
it had been cut across in reflecting the scalp for the removal of 
the brain, I cannot speak precisely on this point. The blood 
from the face and external pai*ts of the head had found its 
way to the thorax by the anterior jugular, the thyroid plexus 
of veins, and through free anastomoses with the veins on the 
left side of the head and neck. 

Inflammation of the vein followed by the formation of a 
clot, the absorption of that clot, the subsequent obliteration of 
the vessel and consequent enlargement of the collateral venous 
circulation, is a sequence of pathological phenomena to which 
in all probability the appearances found on dissection may be 
attributed 

The presence of a large superficial transverse vein, and also 
of a deeper vessel of considerable size, in the middle line of the 
neck, in close contact with the trachea, would, had tracheoto- 
my been required in this individual, have greatly impeded 
and rendered difficult the proper performance of the operation. 



ON THE CONNECTION BETWEEN CHEMICAL CON- 
STITUTION AND PHYSIOLOGICAL ACTION; WITH 
SPECIAL REFERENCE TO THE PHYSIOLOGICAL 
ACTION OF THE SALTS OF THE AMMONIUM 
BASES DERIVED FROM STRYCHNIA., BRUCLA., 
THEBAIA, CODEIA, MORPHIA, AND NICOTLA By 
Alexander Crum Brown, MD, D. Sc, F.RS.E., and 
Thomas R Eraser, M.D., F.RS.E. (Abstract of a Paper 
read before the Royal Society of Edinburgh, Jan. 6, 1868). 

It is obvious that there must exist a relation between the 
chemical constitution and the physiological action of a sub- 
stance, but as yet scarcely any attempts have been made to 
discover what this relation is. All that is known is, that as a 
general rule (with some striking exceptions) the compounds of 
certain elements, such as mercury or arsenic, and of certain ra- 
dicals, such as cyanogen, possess (when soluble in water, or the 
fluids of the body) a physiological action which appears to be 
of the same kind for the whole series of compounds of each 
element or radical 

Although we cannot obtain a rational explanation of the 
connection between the chemical and physiological characters of 
a substance until we know more of the modus operandi of 
poisons, it might be supposed that a careful examination and 
comparison of known facts would lead to the discovery of some 
empirical law or laws by means of which we could deduce the 
action from the chemical constitution. Unfortunately, however, 
we know next to nothing of the constitution of the majority 
of those substances (such as the natural alkaloids) the physio- 
logical action of which has been most carefully investigated. 
It appears, therefore, to us that there is more hope of arriving 
at some definite conclusion by studying the changes produced 
in the action of physiologically active substances by performing 
upon them certain well-defined chemical operations which in- 
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troduce known changes into their constitution^ but do not 
break up the molecule. To use a mathematical analogy^ if we 
represent the constitution by C and the physiological action by 
4>, 4> is some unknown function of (7, say fC\ to discover this 
we produce a known change on the constitution by which it 
becomes (7+AC^, and examine the corresponding change of 
physiological action which has become 4> + A4>. We thus ob- 
tain the relation between A (7 and A^ or A/C, and by suffi- 
ciently varying C and A (7, we may hope to get at all events an 
approximate solution of the problem. Operations which intro- 
duce a known change into the constitution without breaking 
up the molecule are of two kinds, (1) replacements (or more 
properly displacements), and (2) additiona As this paper is 
not addressed exclusively to chemists, we think it right to 
give here such an explanation of these terms as may make 
what follows generally intelligible. 

When one or more constituents of a chemical substance are 
exchanged for one or more new constituents, the process is 
called replacement; thus when zinc acts on sulphate of copper 
producing metallic copper and sulphate of zinc, the copper is 
said to be replaced by the zinc^; and when carbonate of soda 
acts on sulphate of lead producing carbonate of lead and sul- 
phate of soda, sodium is said to be replaced by lead in the 
carbonate, and lead by sodium in the sulphate". Similarly, 
when pentachloride of phosphorus acts on water producing oxy- 
chloride of phosphorus and hydrochloric acid, the chlorine is 
said to replace oxygen, and vice versd*. The molecule thus pro- 
duced may be very different from the original one, but the new 
constituents occupy the place and perform the functions of 
the old, though often in a very different way. 

When new constituents enter a molecule without displacing 
any thing already there, the process is called addition; thus 
hydrochloric acid (HCl) is added to ammonia (NH,) pro- 
ducing chloride of ammonium (NH^Cl). In the same way 
iodide of methyl (CH,!) is added to ammonia (NH,) producing 

^ CaS04 + Zn=ZnS0< + Cu. 

• Na,C08 + PbS04 = PbC0a + Na.S04. 

« PCls + HgO = POCl, + 2HCL 
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hydriodate of methylamine (NH,(CH3)I). To take another 
example, chlorine (Cl^ is added to olefiant gas (C^HJ pro- 
ducing Dutch liquid (C^H^Cl,). Here the new constituents 
do not represent anything which was in the original molecule; 
the place they now occupy was, in a certain sense, vacant, and 
the new substance belongs to a different order of compounds 
from the old. The examples given above illustrate two dif- 
ferent (or at least apparently different) ways in which a sub- 
stance may be susceptible of addition, (1) by the increase of 
the external chemical activity of an atom (in the examples, 
N, which before the addition is united to three equivalents and 
after it to five), and (2) by the increase of the external chemi- 
cal activity of a group of atoms (in the example C,, which 
before the addition is united to four equivalents and after it to 
six). In the latter case the substance to which addition can 
be made is said to be ' condensed.' We shall, however, apply 
the term * condensation' to susceptibility of addition in either 
way, and distinguish the two cases as introratomic and extra- 
atomic condensation. The degree of condensation is measured 
by the extent to which the process of addition can be carried; 
thus carbonic oxide, ammonia, olefiant gas, allylic alcohol, &c 
are of the same degree of condensation, each being capable of 
taking up two additional equivalents. Hydrocyanic add, acety- 
lene^ diallyl, &c. are twice as condensed as the former group, 
being capable of taking up /our additional equivalents. 

In commencing our investigation of the change produced by 
chemical operations on the physiological action of substances, 
we had thus two distinct kinds of chemical operation to choose 
between. We have selected as the first subject of study the 
effect of chemical addition ; our reasons for doing so will be best 
explained by a short statement of what was already known in 
this department. As a general rule replacement does not ap- 
pear to produce any marked change in physiological activity. 
The exceptions to this are of three kinds, (1) where the replace- 
ment changes the physical character of the substance, so as to 
render it more or less easily absorbed into the system, thus 
acetate of lead is poisonous, sulphate of lead is inert; (2) where 
the activity depends on direct local action, thus sulphuric acid 
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(H,SOJ and caustic soda (NaHO) are both poisonous^ while 
sulphate of soda (Na^SOJ and water (H,0) are not; (3) where 
the replacement removes or introduces the atom or radical 
upon the presence of which the activity depends, thus acetate 
of lead is poisonous, acetate of soda not. Besides these ex- 
ceptions there are several isolated cases of change of activity 
produced by replacement, such as the very different action of 
the two classes of metallic cyanides. 

In order to discover the physiological effect of addition we 
must compare the action of the substance before and after the 
addition is performed upon it; and that this may be done fairly, 
three conditions must be fulfilled; (1) that the two substances 
should be equally capable of absorption into the system; (2) 
that the process of addition can neither be performed nor re- 
versed in the system; and (3) that neither substance has such 
a powerful local action as would prevent our observing its gene- 
ral or remote effect. These conditions exclude from our con- 
sideration a veiy large number of cases. Thus we cannot com- 
pare the action of the feiTOus or arsenious compounds with that 
of the ferric or arsenic, on account of the readiness with which 
the former are oxidized, and the latter reduced; we cannot 
compare the action of corrosive sublimate with that of calomel, 
because the one is so much more readily absorbed than the 
other ; we cannot compare the action of anhydrous sulphurous 
(SOJ with that of anhydrous sulphuric acid (SOJ on account 
of the violent local action of the latter; and, to content our- 
selves with another example, we cannot compare the action of 
an alkaloid with that of its salts, because the alkaloid is con- 
verted into a salt in the stomach, and the salt is probably con- 
verted into the alkaloid in the blood and other alkaline fluids 
of the body. After making all the deductions required in 
order that the three conditions stated above may be satisfied, 
there remains, however, a very large number of cases in which 
the action of a substance before and after addition may be 
fidrly compared. We subjoin a list of some of the more im- 
portant of these, in which the physiological action has been 
studied by previous observers. The first column contains the 
names and formulaa of the substances before addition, the 
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L 

Carbonic oxide CO 
Hydrocyanic acid HCN 
ArseniouB acid AjPj03[HAsOJ 

Strychnia C,^H„N,0, 



Brucia C„H^N.O, 



III 

Carbonic acid CO, 
Methylamine CNH^ 
Kakodylic acidAsC^HyO, 

{Methyl-strychnia (hy- 
drate) C„H^.O. 



second the atoms or groups added, and the third the names and 
formulaa of the bodies produced 

n. 
o 

CH,(HO) 

CH.(HO) ! {^c^'h ^5'^(J' (hydrate) 

It will be observed that all the substances in the first 
column are highly poisonous, while those in the third column 
are stated to be inert, or nearly so, their action, when they 
have any, differing entirely from that*of the bodies from which 
they are derived. 

Such a connected view of these hitherto isolated facts not 
unnaturally leads to a suspicion that condensation (which is 
diminished by addition) is in some way connected with physio- 
logical activity, which seems also to be diminished, or removed, 
by chemical addition. This suspicion is strengthened when we 
observe that in a very large proportion of the cases as yet in- 
vestigated, saturated bodies (that is, bodies whose condensation 
is 0) are inert, or nearly so. 

Kakodylic acid*, as already mentioned, is a remarkable ex- 
ample of this, and the salts of tetrethyl-arsonium" seem to be 
equally inert. Similarly, the salts of tetramethyl-stibonium" 
are not emetic. So that, as far as experiment goes, it would 
appear that the stable compounds of pentatomic arsenic and 
antimony have a very different and much less intense action 
than the compounds containing these elements as tiiads. The 
occurrence, however, of saturated substances, such as alcohol, 
oxalic acid, and corrosive sublimate, having a well-marked poi- 
sonous action, and of condensed substances, such as benzoic acid 
and salicine, which are comparatively inert, shows that conden- 
sation is not the only condition of physiological activity; but 

^ Bunsen, Annalen der Chemie und Phiirmaciej xlyi. 10. 
* Landolt, Ann, d. Ch, und Ph. lxxxix. 831. 
' Landolt, Ann, d, Ch, und Ph. lxxxiv. 49. 
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there can be little doubt that if the effect of condensation were 
discovered and eliminated, the other conditions might be much 
more hopefully sought for. 

For these reasons we have turned our attention to the effect 
of chemical addition in modifying the action of poisons, and 
have selected, as the first subject of investigation, the addition 
of iodide of methyl to the natural alkaloids belonging to the 
class of nitrile basest 

As this addition removes only the irUra-atomic condensation 
of the typical nitrogen, and leaves any other condensation 
untouched, and as the radical or radicals united to the nitrogen 
are in the case of all the natural alkaloids highly condensed, 
we should not expect, even supposing that condensation and 
poisonous action go together, to find the action entirely removed 
by this addition. The results of experiment, as will be seen from 
the subsequent part of this paper, confirm this expectation. 

As the iodides of the complex ammoniums thus produced 
are, in most cases, sparingly soluble in water, we have also ex- 
amined the action of the corresponding sulphates, which are 
very soluble. 

The vegetable alkaloids to which we have applied this 
method are strychnia, brucia, thebaia, codeia, morphia, and 
nicotia. 

Strychnia. 

Iodide of meiJiylstrychniwra, Stahlschmidt, the chemist who 
discovered the methyl-strychnium compounds, has published a 
statement to the effect that they are inert*. As the sequel will 
show, we do not altogether confirm this assertion, but it is 
proper to acknowledge that our investigation arose entirely 
from it. 

It is well known that strychnia acts on the living economy 
in a distinctly defined and characteristic manner, and that it is 
one of the most active and energetic of toxic agents. Doses 
varying from the one-twentieth to the one-thirtieth of a grain 

^ We have also examined the action of some of tbe iodides prepared by 
the addition of iodide of ethyl, and have fonnd, as might hare been expeotea, 
that it is the same as that of tiie corresponding methyl oompomids. 

' Poggendorff*8 Annalen^ ana. 628. 
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rapidly produce in rabbits the most violent convulsionSy and, in 
a few minutesy kill the animal. Few poisons have been more 
carefully studied, and it is now almost undoubtedly established 
that the phenomena produced by strychnia are due to a local- 
ization of its action on the spinal cord. 

In our first experiments with iodide of methylnstiychnium, 
we administered^ subcutaneously, a number of doses, varying in 
amount from one to five grains, to rabbits and dogs, but were 
disappointed by finding that, although our iodide of methyl* 
strychnium was much less active than strychnia itself, it still 
produced spasms and convulsions, and, sometimes, even tetanu& 
It was not until we had adopted certain precautions, which at 
first appeared unnecessary, in the process of preparation, that a 
body of ahnost absolute purity, and, therefore, nearly com- 
pletely tree from any trace of unchanged strychnia, was ob- 
tained« It is obvious that the greatest possible care is necessary 
to prevent fidlacy in the case of such powerful poisons as we 
were examining ; for a very minute quantity of the unchanged 
poison — ^that is of the poison which had escaped the chemical 
addition — would quickly prove its presence by special symp- 
toms, and so either mask or seriously modify any action that 
might be caused by the changed substance. In the case of 
iodide of methyl-strychnium, the presence of 0*6 per cent, of 
strychnia in a dose of five grains would produce marked 
symptoms of strychnia-poisoning. 

Having succeeded in obtaining a pure preparation, its effects 
on rabbits were first examined by subcutaneous injection. It 
was administered as a fine powder suspended in warm dis- 
tilled water, in which menstruum it is but sparingly soluble, 
though more so than in water at the ordinary temperature. 
In this way, by a series of progressively increasing doses, it 
was found that as much as twelve grains could be given to 
a rabbit, weighing three pounds, without any effect whatever. 
Fifteen grains, however, produced serious symptoms^ though 
followed by recovery, and death was caused by the exhibition of 
twenty grains. In none of our experiments, not even in the 
fatal cases, were the symptoms those of strychnia-poisoning: 
no starts nor spasms occurred, nor did stimulation give evidence 
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of the slightest increase of reflex activity. In tact, a condition 
exactly the reverse of that produced by strychnia was caused 
by iodide of methyl-strychnium. In place of violent spasmo- 
dic convulsions and muscular rigidity, the appearances were 
those of paralysis, with a perfectly flaccid condition of all the 
musclea The limbs of the animal first yielded, its head 
gradually sank until it rested on the table, by and by, it lay 
in a perfectly relaxed condition, and, when death occurred, it 
was due to stoppage of the respiratory movements. In the 
autopsies further evidence was obtained to distinguish the 
effects of iodide of methyl^trychnium from those of strychnia. 
The heart was found acting with nearly its normal rapidity; 
the spinal motor nerves were either paralysed, or nearly so; 
and, in place of the early or almost immediate occurrence of 
riffor mortis that follows the action of strychnia, the muscles 
continued flaccid, contractile, and alkaline for many hours. 

The effects of internal administration were examined by 
passing a gum elastic catheter down the oesophagus of a rabbit, 
and so injecting iodide of methyl-strychnium suspended in 
warm distilled water. No effect was produced by this method 
of exhibition, although as much as thirty grains was given at 
one time. This rabbit was killed, some days afterwards, by 
introducing, in the same w&y> one-tenth of a grain of strychnia 
into the stomach. As thirty grains of iodide of methyl-strych- 
nium contain about twenty-one grains of strychnia^ this experi- 
ment proves that the addition of iodide of methyl diminishes 
the poisonous activity of strychnia at least two hundred and 
ten times. 

As iodide of methyl-strychnium is a sparingly soluble 
substance, it appeared proper, in order to compare the actions 
of strychnia and of methyl-strychnium, that the properties of 
the sulphate of the latter — ^which is extremely soluble — should 
be examined. 

BulphcUe of methyl-strychmum. — ^As had been anticipated, 
the sulphate of methyl-strychnium is a much more active sub- 
stance than the iodida One grain, dissolved in water and 
injected under the skin of a small rabbity caused its death in 
eighteen minutes. Half-a-grain, however, produced no effect. 
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When eight-tenths of a grain was similarly administered to 
as rabbity weighing three pounds and a quarter, symptoms of 
a most serious character were produced, but death did not 
result. Some days afterwards, one-twentieth of a grain of 
strychnia, dissolved in very dilute sulphuric acid, was admi- 
nistered to this rabbit by subcutaneous injection; and it pro- 
duced symptoms of strychnia action, followed by death fifteen 
minutes after the injection. Eight-tenths ora grain of sulphate 
of methyl-strychnium contain about six-tenths of a grain of 
strychnia; the effect of the addition had been, therefore, to 
reduce the poisonous activity of strychnia at least twelve 
times. 

When this substance is administered to rabbits by the 
stomach, twenty grains appears to be about the niinimum fatal 
dose. 

The symptoms that are produced by sulphate of methyl- 
strychnium are the same as those that are caused by the 
corresponding iodide. The very short account we have given 
of the symptoms and post mortem phenomena that occur after 
the administration of iodide of methyl-strychnium, is sufficient 
to suggest a close resemblance between its action and that of 
curare (wourali), a well-known and elaborately studied poison. 
In a recent publication, Professor Schroff of Vienna has indi- 
cated a resemblance of this kind between the nitrate of methyl- 
strychnium and curare*. Both substances undoubtedly produce 
a condition of general paralysis, but the special characteristic 
of curare-poisoning is that this paralysis is the result of an 
impairment or destruction of the function of the peripheral 
terminations (end-organs) of the motor nerves. It is impos- 
sible to demonstrate such an action without undertaking ex- 
periments of a special character. We, accordingly, extended 
our research for the purpose of examining this question. 

The sciatic artery and vein were tied at the knee of a frog, 
and one-tenth of a grain of sulphate of methyl-strychnium, 
dissolved in distilled water, was injected under the skin of the 
back. Eight minutes afterwards, the frog was lying in a per- 

1 Wochenblatt der ZeiUckrift der k. k. GeseVUchaft der AerUe in Wien; vi. 
Band, 1866^ pp. 157^162. 
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fectlj £aocid state and, in ten minutes, irritation of any portion 
of the skin produced energetic movements of the tied limb 
below the poinis of ligature, but nowhere else. The sciatic nerve 
of the untied limb was now exposed^ and on stimulating it with 
a weak, interrupted galvanic current, movements occurred in 
the tied limb only; not the slightest effect occurred in any 
part to which the poison had access; At the same time, the 
muscles were everywhere active, and freely contracted when 
directly stimulated. The sciatic nerve was then exposed in 
the tied limb, above ike points of ligaiure, and on stimulating it 
energetic movements occurred below the knee of that limb, 
and there only. The heart was, at this time, acting at the rate 
of 50 per minute. 

This experiment was repeated with one grain of iodide of 
methyl-strychnium, and the same results were obtained. We 
have, therefore, demonstrated that sulphate and iodide of 
methyl-strychnium produce paralysis and death by destroying 
the function of the motor nerve end^organs, and that their 
mode of action is, therefore, identical with that of curare. 
This conclusion is an extremely curious and interesting one. 
It is difiScult to imagine a more decided modification in 
the action of any substance than has been produced by the 
addition of iodide or sulphate of methyl to strychnia. The 
striking characteristic of strychnia-action is the great and 
uncontrollable activity of the muscular system; that of curare, 
of iodide and sulphate of methyl-strychnium, and, as we shall 
presently see, of several other added-to poisons, is the flaccid 
and motionless condition caused by the impossibility of ex- 
citing muscular action through the nervous system. So oppo- 
site are their effects that physiologists look upon curare as 
a powerful counteragent to strychnia, while physicians have 
employed it with success in the treatment of strychnia-poisoning 
and of tetanus. It is remarkable that by so simple a process 
of chemical addition so thorough a change should be produced 
in physiological action. It has also been shewn that this addi- 
tion has greatly reduced the poisonous activity of strychnia. 
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Bkucia. 

Bracia is a poisonous alkaloid deriyed from some plants 
belonging to the genus Strychnos. It possesses a physiological 
action exactly similar in character to that of strychnia, but 
less in degree. 

Iodide of methyl-brucium. — In a series of experiments it was 
found that ten grains of iodide of methyl-brucium, suspended in 
warm distilled water, could be administered subcutaneously to 
a rabbit without any effect. ISghteen grains rapidly produced 
death, with exactly the same phenomena as are observed with 
the corresponding strychnia compound, and, therefore, without 
the slightest trace of those symptoms of exaggerated reflex ac- 
tion, convulsions, and tetanus, that are caused by brucia itsel£ 
Fifteen grains were injected under the skin of a rabbit, and 
produced a condition of general paralysis, from which a com- 
plete recovery had taken place in forty-five minutes after the 
administration. Some days afterwards, this rabbit was rapidly 
killed by the subcutaneous injection of one-fifth of a grain of 
brucia. Fifteen grains of iodide of methyl-brucium contain 
about thirteen grains of brucia; the addition of iodide of 
methyl, therefore, diminishes the poisonous activity of brucia at 
least sixty times. The fatal dose of brucia is about twice as 
large as that of strychnia; but that of iodide of methyl-brucium 
is about the same as that of iodide of methyl-strychnium. The 
latter is, however, less soluble in water than the former, and 
the similarity in the poisonous activity is probably due to this 
difference in solubility. 

Some experiments were made in which this substance was 
administered by the stomach, and it was found that thirty 
grains— containing about twenty-five grains of brucia — could 
be thus given to a rabbit without any effect 

Sulphate of TnethylAynmwrri. — ^One grain of sulphate of 
methyl-brucium produced no effect when injected under the 
skin of a rabbit. Two grains, exhibited in the same way, 
caused complete loss of motility, and other symptoms in no 
way distinguishable from those produced by the corresponding 
preparation of strychnia. The fatal dose of this substance for 
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an average-sized labbit was found to be two grains and a half. 
Two grains of this sulphate contains about 1'7 grain of brucia; 
and as one-fifih of a grain is a large £atal dose of the latter, 
the addition of sulphate of methyl renders bracia at least nine 
times less poisonous. 

It was found that twentj grains of sulphate of methyl- 
brucium could be introduoed into tke stomach of a rabbity 
without the slightest symptom being produced. This dose con- 
tains about serenteen gmins of brucia, and its magnitude is 
apparent when we recollect that about a quarter of a grain of 
unoombined brucia thus administered will rapidly kill a rablnt. 

The addition of iodide or sulphate of methyl modifies not 
only the fatal dose, but also the physiological action of this 
alkaloid. By the same methods of investigation as were 
adopted with the oorreeponding compounds of strydmia, we 
have demonstrated that iodide and sulphate of metfayl-brucium 
destroy the function of the peripheral terminations of the 
motor nerves — ^the addition having produced the same remark- 
able change in the action of bruoia as in that of strychnia. 

Thebaia. 

One of the active principles of opium possesses an action 
in all respects the same in character as that of strychnia or 
brucia. We principally owe our knowledge of the mode in 
which thebaia acts to the admirable researches of Claude Ber- 
nard. This distinguished physiologist has further demonstrated 
that thebaia does not possess any soporific property^ that it is 
the most active toxic principle in opiuan, and that it ranks first 
among the alkaloids of this drug that have a convulsant action \ 
From our experience of its properties we should assign to it a 
lower rank than brucia as a toxic and convulsant substance. 

Iodide of meihyl-thebaium is more soluble in hot water and in 
dilute spirit than the iodides of methyl-strychnium and methyl- 
brucium, and, on this account, we commenced its administration 
in relatively small quantities. We found that doses of one, 
five, and six grains, nearly completely dissolved in very dilute 
qpirit, and administered to rabbits by subcutaneous injection, 

> CompU$ Bendut, 1804, p. 413. 

16—2 ^ 
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produced absolutely to effect. When, however, the dose was 
increased to ten grains, partial and then complete paralysis was 
caused, and death occurred eleven minutes after the admini- 
stration* The effects were, in all respects, the same as those 
observed with the methyl derivatives of strychnia and brucia; 
there was, therefore, a complete absence of any convulsive 
symptoms and of exaggeration of reflex activity, and the post 
mortem phenomena were those that follow curare-poisoning. 
In another experiment, eight grains was injected under the 
skin of a rabbit weighing two pounds and three quarters : this 
produced general paralysis and complete muscular flaocidity, 
but it was ultimately recovered from. For the purpose of 
testing the poisonous activity of the thebaia itself, one-fifth of 
a gi*ain was injected under the skin of the same rabbit: con*' 
vulsive starts and spasms, great exaggeration of reflex activity, 
and violent attacks of tetanus were quickly produced, and 
soon terminated in death. Poet mortem rigidity, with an acid 
reaction of the muscles, occurred in less than forty minutes 
afterwards, and while the temperature of the body was as high 
as 95^ F. About 6*5 grains of the alkaloid thebaia are con- 
tained in eight grains of iodide of methyl-thebaium; the poi- 
sonous activity of thebaia is, therefore, reduced at least thirty 
times by the addition of iodide of methyl. 

Without describing the experiments in which this substance 
was exhibited by internal administration, nor those in which 
the sulphate was employed, it is sufficient to observe that we 
have obtained the most satisfactory proof of a complete change 
having been produced in the physiological action of thebaia 
by chemical addition. This change is the same as that which 
occurs with strychnia and with brucia. 

CiODEIA. 

We have examined the effect of the addition of iodide and 
sulphate of methyl to codeia — an opium alkaloid which is the 
second in toxic activity, and which possesses distinct convulsant, 
but feeble soporific, properties. 

Iodide of m^yUcodexwm, — Five grains of iodide of methyl- 
codeium can be readily dissolved in a sufficiently small quantity 
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of warm water to allow of itjs injection into the Bubcutaueous 
tissue of a rabbit; but- no effect was prodnced by this dose. 
Serious and prolonged symptoms were caused by the admini- 
stration, in the same way, of fifteen grains ; but even this large 
quantity did not induce a fatal * termination. The rabbit to 
which this had been given was quickly affected with convulsions 
and opisthotonos after the subcutaneous administration of one 
grain of codeia; and this proved a fatal dose. 

As much as thirty grains of iodide of methyl-codeium may 
be given to rabbits, by the stomach, without producing any 
apparent effect. 

Sulphate of meihyl-codeiiim seems to have precisely the 
same action as iodide, but the fatal dose of the sulphate is 
somewhat less than that of the iodide. 

Neither iodide nor sulphate of methyl-codeium possess the 
slightest convulsant action. Experiments with frogs have shewn 
us that reflex exaggeration is never produced, but that, with 
comparatively large doses and after some time, paralysis of the 
motor nerve end-organs occurs. Codeia has but a feeble sopo- 
rific action, and it is> therefore, difficult to determine if this is 
affected by chemical addition. We are at present inclined to 
believe that it is not 

The only other opium alkaloid in which* the effects of 
chemical addition were examined is morphia. The most recent 
and trustworthy investigations shew that this substance is next 
in activity as a soporific to narceia, that it possesses a less con* 
vulsant action than codeia, and that its fatal dose is one of the 
largest of those of the active principles of opium ^ 

Iodide of methyl-morphitmt, — ^As iodide of methyl-morphium 
is nearly insoluble in cold and but sparingly soluble in warm 
water, it was administered in the form of a fine powder sus- 
pended in water. We were unable to produce any effect what- 
ever, even when so large a dose as twenty grains was injected 
under the skin of a small rabbit, and from the bulky character 
of the powder a larger quantity could not be conveniently 

1 Claude Bernard. Op, cit. 
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adminiBtered. Eij^t grama of morphia was afWwwrds exhi* 
faited, in the same way, to this rabbit. In about an hour, a 
tendency to sleep was observed, the eyelids closed and the 
head sank on the table, but a slight sound immediately roused 
the rabbit. In two hours^ the soporifio effect was more marked ; 
and the animal remained in almost any portion in whioh it 
could be placed, provided the change was made gradually and 
gently; and, however unnatural the position might seem to be, 
if it were consistent with rest, sleep immediately occurred. 
This condition lasted for about forty-eight hours, when spasms 
made their appearance, and, by and by, assumed all the charac* 
ten of epileptiform convulsions. The rabbit was found dead 
on the morning of the third day after the administration. On 
one occasion twenty grains of iodide of methyl*morphium was 
introduoed into the stomach of a rabbit, but even this large 
quantity was insufficient to produce any effect. 

Ab we have completely Sailed in causing any symptom, in 
warm-blooded animals, with this preparation, we have no data 
by which to determine how far the poisonous activity of the 
morphia that it oontains has been reduoed. 

Any conclusions drawn from experiments made on such 
animals as rabbits, with a substance whose predominating 
action is a soporific one, are always liable to objection. For 
this reason we were induced to try the effect of iodide of 
methyl-morphium on man. One of usS who is perfectly sus- 
ceptible to the action of mor{dua^ took, on one occasion, half- 
a-grain of iodide of methyl-morphium in the form of powder; 
but this produced no effect. On another occasion, one grain 
was taken also as a powder; but not the slightest soporific or 
other action was caused. The latter dose contained about 
three*fourths of a grain of mc^phia, and this is certainly much 
above the usual narcotic dose of this substanca 

SuiphaU of w^ylrmorphivm is, in common with the other 
sulphates we are occupied with in this paper, an extremely solu* 
ble compound. Ten grains, administered in solution by subcuta- 
neous injection, produced paralysis, well-marked narcosis, and 
death, in a rabbit. Eight grains was not a fatal dose, but it 

1 DrFnuwr. 
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wusod oomi^Qto paral jais witU lobgHXAiinued luuro^^ ^Neither 
in ihe9^, iiior in wy of the mskxxj otber ezperimeato we per* 
formed with thia subataAoe^ waa tWe any traoe of spaamodio 
aotioik or of axa^geration of the reflex fuuctioa The predo* 
miiiatuig ajmptoioa were tlioae of paralysis, hut it was aome- 
what difficult to jiidg^ bow much of this waa due to the 
eo^xistiog uarootism. 

To detenoine this, the hlood*vesae]a were tied in one limb 
near the knee of eaeh of two finoga, aelected beoauae of their 
xesemblanoe to each other in weight and in activitj. One 
grain of anlphate of methyl-morphium in aohition wa3 injected 
into the abdominal cavity of one of these frog^ and three- 
fourthfl of a grain of morphia^ dissolved in very dilute tulphurie 
acid, into the abdominal cavity of the other. The frog with 
aulphate of moorphia waa affseted, id about an hour, with donie 
spasms and exaggeration of reflex activity ; in two hours, with 
aevend diatinot attaeka of tetanua; and it waa found dead and 
in rigor on the following morning. The trog with aulphate of 
methyl<-morphium waa flaccid and paralysed in twenty minutea ; 
and, in thirty minutea, gahranic atimulation of any peortion of 
the akin was followed by energetie movBmenta of the tied Umb, 
but of no other part. The further phenomena proved that the 
peripheral terminations of the motor nerves were paralysed. 

Iodide of methyl-morphium produoea the same effects on 
frogs aa sulphate, only a larger doae is required. 

When administered by the atomaob the same quantity of 
sulphate aa of iodide of methyl-morphium — twenty grains-^has 
been found insufficient to affiact a rabbit It has, however, 
been ascertained that soporifio effects may be produced in 
man by sulphate of methyl-morphium. 

NiCOTU. 

The last substance in which we have now to describe the 
modifications produced by chemical addition is nicotia. This 
ia a liquid alkaloid of great energy, derived from tobacco. 

Iodide qf methjfl'nuxMum is a crystalline body readily solu- 
ble in oold water. A dose of five grains^ exhibited by sub* 
cutaneous injection, produced no effect on a rabbit Ten grains 
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caused trembling and slight impautaeiit of qiotility; and the 
same symptoms occurred, in a somewhat exaggerated form, 
after the administration of fifteen grains: but recovery took 
place after both doses. The subcutaneous injection of twenty 
grains was followed, after several hours, by death; no convulsive 
movements having occurred during the progress of the s]anp- 
toms. An experiment was made with a very small dose of the 
niootia with some of which this iodide of methyl-nicotium had 
been prepared, and it was found to have the usual enei^etic 
properties of the alkaloid. As about eight .grains of nicotia 
are contained in fifteen grains of iodide of methyl-nicotium, 
and as one-tenth of a grain of nicotia is a fatal dose for a 
rabbit, while fifteen grains of iodide of methyl-nicotium is less 
than a fatal dose; it follows, that the addition of iodide of 
methyl renders nicotia at least eighty times less powerftil as 
a poison. 

On account of the readiness with which iodide of methyl* 
nicotium dissolves in water, it was not to be expected that any 
change of poisonous activity would be caused by its conversion 
into a sulphate; and our experiiuents have shewn us that the 
fatal dose of sulphate of methyl-nicotium is nearly the same as 
that of iodide of- methyl-nicotium. 

In the absence of any very trustworthy investigation into 
the mode in which nicotia acts, we cannot ascertain exactly 
how far its physiological properties are modified by chemical 
addition. It would appear, however, j^hat the convulsive 
movements, which always occur during nicotia-poisoning, are 
not among the symptoms produced by either iodide or sulphate 
of methyl-nicotium. We have also found that this modifi- 
cation is not due to an action of the changed substance on 
the motor nerves ; for it has been ascertained that paralysis 
of neither the trunks nor end-organs of these nerves exists 
after the action of iodide or sulphate of methyl-nicotium. 

Some experiments were made to determine the physiological 
efifects of iodide of methyl. The only bearing of these on 
the present investigation is, that no evidence was obtained 
iD support of the extremely improbable hypothesis, that some 
of the changes produced in the action of the substances we 
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have described might, have been due to addition of the physi- 
ological action of the methyl-compounds. 

We have thus shewn that chemical addition produces 
some important modifications in the action of those poisons 
which have been treated of in this communication. The 
action of strychnia, brucia^ thebaia, codeia, morphia^ and 
nicotia^ is evidently greatly diminished in degree and, at the 
same time, completely changed in character. The latter effect 
is strikingly and remarkably illustrated by the complete change 
that is produced in the action of strychnia, brucia, and thebaia; 
it is apparent in codeia and morphia; and it is least obvious 
in the case of nicotia. We. may conclude from these facts 
that when a nitrile base possesses a strychnia-like action, the 
salts of the corresponding ammonium bases have an action 
identical with that of curare. 

It is well known that curare and strychnia are derived 
from plants belonging to the same genus, and it is, there- 
fore, interesting to observe such a relationship. It may 
not, however, be superfluous to add that strychnia, brucia, 
and the other spinal stimulant alkaloids examined in this 
paper, have not been converted by chemical addition into 
curarina — the active principle of curare. The actions of the 
methyl derivatives of these bases are of precisely the same 
character as that of curare, and they possess the same pecu- 
liarity of slow absorption by the mucous membrane of the 
digestive system ; but the degrees of their activity are very 
different. If we confine our attention to the salts of the 
methyl derivatives of strychnia, brucia» and thebaia, where the 
action is uncomplicated, we observe that they form a series 
in which the fatal dose varies for each, while this dose in 
the case of the most active of the three is considerably above 
that of curare, and greatly above that of curarina. Besides, 
curarina has a characteristic colour reaction that belongs to 
none of these bodies ; and the latter further prove their dissi- 
-milarity by each of them possessing special colour reactions by 
which they may be distinguished from each other. 

It is not only of great interest, but probably of some 
practical value, that five new compounds should be found 
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having the physiological aodou of curare. The gi^at difficulty 
of obtaining this substanoe has hitherto proved a serious barrier 
to its therapeutical employmenL Although none of the com- 
pounds that we have shewn to act as ourare does^ are so 
energetic as that substance, three of them — sulphate of methyl- 
strychnium, of methyl-brucium^ and of methyl-thebaium — are 
sufficiently so to rank as powerful poisons, and to fulfil all 
possible therapeutical requirements. Moreover, they may be 
readily obtained in a state of perfect purity, and therefore 
of constant strength ; and, in this respect, they poasesa a great 
advantage over curare* For all purposes of physiological study 
and demonstration, they may also be substituted, with advan* 
tage, for this poison. 

There is another result of this investigatioD, from which, 
without being considered over-sanguine, we may anticipate 
an important practical advantage. The action of morphia is 
not a simple one. In addition to its chief action as a soporifio, 
it exerts a stimulant effect on the spinal cord. The latter 
sometimes manifests itself in human adulfcs, it frequently, does 
BO when large doses of morphia are administered to children, 
and it invariably appears in the lower animals as a symptom of 
nearly equal prominence with narcosisL. The soluble salts of 
methyl-morphium have been shewn to possess a narcotic but 
no epinal stimulant action. It is therefore hoped that, in 
cert^n cases, they will prove advantageous substitutes for the 
salts of morphia ; but the data we have as yet obtained on this 
question are insufficient to warrant any positive statement. 

It is curious, though not unexpected, that the ordinary 
colour reactions of the alkaloids are retained by their methyl 
derivatives. This may possibly prove of some importance to 
the medical jurist ; and as these compounds are not precipi- 
tated by alkalies nor by the carbonates of the alkahes, some 
difficulty may be met with in discovering their presence in oases 
of poisoning. 

This investigation has done little more than merely intro- 
duce us into a vast field of inquiry, but it has justified us in 
expecting that important fruits may be obtained by further and 
careful cultivaticm. 



ON A CASE OP CONGENITAL MALFORMATION OP 
THE FALLOPIAN TUBES, &a By T. Grainger 
Stewart, M.D., F.RS.E, Rctkohgist and Extra Physi- 
cian to ihe Royal Infirmary; Hiyaician to the Royal 
Hospital for Sick Children; Lecturer on Oeneral JFh- 
tkoloffy, Bttrgeontf HaU, Edinburgh. 

Ik a patient who died of typhoid fever about the middle of 
Maj, 1867> certain peculiar morbid conditions of the pelvic 
viscera were found. Th^ following description of the case is ez« 
tracted firom the Pathological Register of the Royal Infirmaxy, 

The pekia was of natural size and form. The bladder, va^ 
ginOt And rectum, were natural. The vieruja was of natural 
BLse. The lower half of the cervix was inclined backwards and 
to the left; but in the middle there waa a sudden bend, so 
that the upper half of the cervix and the whole of the body 
of the organ was at an obtuse angle to the lower part^ and was 
so far inclined towards the right, that the fundus was consider- 
ably out of the middle line. The co/vity coutained some reddish 
mucus. The vxMe were natural The right FaUopian tube was 
connected with the uterus in the usual way> and it presented a 
natural appearance for one inch and a quarter from its com* 
mencement« but there it terminated abruptly in a cul de sac, 
and a fibrous band of the same length as the tube stretched 
across the space and connected it with the anterior wall of the 
rectum. The left tube was also natural at its commenoement; it 
extended along for three inches; in the first two it gradually 
expanded until, on being laid open> it measured half an inch; 
from that point it gradually narrowed, and terminated in a cul 
de sac, without trace of fimbriae, but with a number of small 
cysts mostly on slender stalks, which appeared to correspond to 
fimbrisB. Its outer third was connected by a firm but slender 
fibrous membrane with the peritoneum covering the rectum. 
Both tubes contained a reddish watery fluid. The l^t ovary 
was of natural size; on its surface there were numerous cica* 
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trices, both old and recent. It occupied its natural position, 
but was partially concealed by fibrous adhesiona The right ovary 
was also natural in structure, but it was more completely con- 
cealed by adhesions, and by a group of cysts. On section both 
were found to contain corpora lutea and Grafian vesicles. 
The cysts, just mentioned were situated to the right of the 
ovary, and somewhat behind it, quite unconnected with it, but 
80 closely connected with the body of Bosenmiiller that it was 
evident that they had been formed by dilatation of some of its 
tubes. Together they formed a mass of the size of a walnut. 
The body of BosenmilUer of the left side was natural. On 
the right side there was a single group of small cysts on long 
pedicles (Hydatids of Morgagni). There were numerous ad- 
hesions between its different peritoneal surfaces, besides the 
two denser bands connecting the tubes with the rectum. The 
most prominent were some which connected the fundus uteri 
with the larger group of cysts, and some which deepened and 
narrowed Douglas's space. 

In this case it appears to me we have a congenital malfor- 
mation of the Fallopian tubes and a morbid development, in con- 
nection with the parovarium, as the original morbid conditions, 
while the numerous bands of adhesions were results of the irri« 
tation of the ova which escaped from the ovaries, and to them 
again the peculiar malposition of the uterus is referable. In 
this view my friend and colleague, Dr Matthews Duncan, con- 
curs. The patient was a married woman, but was childless. 

The only points which call for remark are the Fallopian 
tubes and the position of the uterus. 

I. The FaJiopian tubes, 

Elob mentions, in his excellent work on the morbid anatomy 
of the female generative organs ^ that the congenital deficiencies 
of the tubes may be reduced to three classes : 

(a) Those in which the tubes are purely rudimentary, re- 
presented either by traces of fibrous tissue or by bands of mus- 
cular substance. 

(/8) Those in which they are represented by a solid cord of 
fibrous tissue. 

^ Pathologische Anatomie der tteihUeJien axual organs, Vfiea^ 1864. 
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(7) Those in which the development of the fimbrise about 
the extremity is defective. 

It is evident that our case cannot be exactly referred to any 
of these classes; and, bo far as I am aware, it would appear to 
constitute a new variety of malformation. 

II. The peculiar flexion of the uterus. 

Flexion more commonly occurs at the upper part of the 
cervix than at the middle as in our case. Klob remarks^ that 
in congenital lateral flexions the position of the cervical portion 
remains natural, while in the acquired it is inclined in a direc- 
tion opposite to that of the body of the organ. Our case con- 
firms this statement and shews that the same is true in cases 
where the flexion is in the cervix, rather than between the cer- 
vix and the body of the organ. 



ON A SUPERNUMERARY OBLIQUE MUSCLE OF THE 
EYEBALL. By Thos. Strai^geways, Professor of Vets- 
rinary Anatomy, Edinburgh, 

A FEW days ago, when dissecting the muscles of the eyeball of 
an ass, in the dissecting-room of the Veterinary College, I was 
somewhat astonished at finding a small but well-defined muscle 
situated between the superior and inferior oblique muscles. 
It originated by a delicate tendon from a minute depression, 
in the superior part of the orbital plate of the frontal bone, 
about midway between the origin of the inferior oblique and 
the loop or pulley through which the belly of the superior 
oblique passes. The tendon of origin was suoceeded^by a fusi- 
form fleshy belly of about three lines in diameter and about 
an inch in length, which passed obliquely upwards and outwards 
on the outer side of the external rectus. The belly, embedded 
in a quantity of adipose tissue, terminated in a thin, flat tendon, 
which, after running nearly parallel for a short distance with, 
and loosely attached by cellular tissue to, the upper part of the 

* Op. cit, p. 71. 
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belly of the superior oblique, became blended with the tendon 
of insertion of that muscle just as it passed under the tendon 
of insertion of the superior rectus. 

As there are some slight differences between the arrange- 
ments of the oblique muscles of the eyeball of the Equinee 
and those of Man it may be necessary to point these out, so as 
to prevent any misunderstanding as to the position of this 
small oblique muscle. 

The superior oblique muscle in the horse and ass is, 1st, 
relatively longer and larger than in man, and is fleeiiy for some 
distance after it has passed through the loop, which loop is 
situated at the base of the orbital process of the frontal bone. 
2ndly, the muscle, after passing through the loop, extends 
almost directly outwards under the tendon of the superior 
rectus to gain its insertion between the tendons of insertion of 
the superior and external recti. The point of insertion is thus 
not so far to the back of the eyeball as in man. 

The inferior oblique, arising from the lachrymal fossa^ is 
directed forwards and outwards, its belly running in the same 
direction as the reflected portion of the superior oblique, and 
becomes finally inserted between the tendons of insertion of 
the external and inferior recti, much lower down and also 
further forwards than in man. 

So far as my rissearches have gone this small m^uscle has 
not hitherto been described, either in consequence of being an 
exceptional occurrence in this animal or of having been 
ov^looked. There can be no doubt I think of its being an 
accessory or check muscle of the superior oblique, placed there 
for the purpose of preventing the belly of that muscle becoming 
fixed in the loop through which it has to pass at such an acute 
angle, in the lower animals more especially. 

Unfortunately the other eyeball had been removed by one 
of the students, to whom the subject belonged, before I had 
commenced my dissections; but still, on searching within the 
orbit, I was enabled to find part of the belly and the tendon 
of origin of a similar muscle, which had precisely the same 
point of origin and, in all probability, a similar insertion. 



AN ACCOXJNT OF AN ENOHMOTJS TUMOUR, PRE- 
SENTING THE TYPE OF STRUCTURE OF THE 
CHORDA DORSALIS. By Professor Turner.. (Read 
before the Royal Medical Society, March 27th, 1868.) 

A FEW weeks ago a tumour, remarkable not only for its eice 
but for its structural characters, was presented to the Anatomical 
Museum of the University of Edinbargh, by Dr Thos. Dobsou 
of Windermere, by whom it was removed after death from the 
body of a man aged 54. To Dr Dobson I am indebted for the 
following account of its growth and connections. 

HistmTf, — '* Prior to a fall in the year 1861, in which the 
man was considerably bruised in the lumbar region, he had 
enjoyed excellent health. A few months after the fall he 
bqgan to walk lame, and complained of pain in the muscles in 
front of the left thigh. As time went on these symptoms 
increased, and, in 1865, I detected a tumour, about the size of 
a hen's egg, hard, firm, immoveable, with a slightly irregular 
surface, situated deeply in the left hypogastric region, and 
apparently springing from the sacro-iliac synchondrosis. It 
neither pulsated nor was influenced by the state of the bowels. 
As it steadily increas^ in size sedema of the left lower limb 
came on, and the pain increased in severity. He now consulted 
the surgeons to the Liverpool Infirmary, who pronounced the 
tumour to be on osteo-sarcoma, and he afterwards became a 
patient both of the Charing-Cross and Middlesex Hospitals. 
The tumour gradually extended upwards, displacing the six 
lower left ribs upwards and outwards, extending into the right 
inguinal region, and, by pressure on the veins, occasioned 
£edema of the right thigh, and the abdominal walls were so 
thinned tiiat the irregular surface of the tumour was visible to 
the eye. He died on the 24ih of February worn out by pain 
and bedsores. It is remarkable that during the whole illness 
the functions of the bowels and bladder were but little inter- 
fered with. 
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"Po8t mortem made 20 hours after death, the body was 
seen to be much emaciated, the lower limbs, scrotum, and penis 
immensely swollen; the girth at the umbilicus was 50 inches. 
When the abdomen was opened the tumour was seen to occupy 
the whole cavity, except the right hypochondrium and a small 
pQrtion of the right lumbar region, which contained the stomach, 
ascending and transverse parts of the colon and small intestines 
in front and the liver behind. On the right side it reached 
as high as the margin of the lower ribs; on the left as high 
as the fifth costal cartilage : laterally it overlapped the left iliac 
crest, and below it descended into the pelvis a^d pushed the 
bladder towards the floor; posteriorly it was in relation to the 
sacrum, lumbar, and dorsal vertebrae, the last dorsal and two 
upper lumbar being hollowed out by pressura The aorta and 
vena cava were pushed over to the right. The left kidney smaU 
and displaced upwards, the right normal both in size and posi*^ 
tion. Liver fatty, spleen small. Heart displaced to right of 
sternum. Descending colon passed through a groove in the 
tumour on its posterior and left surface. The adhesions of the 
tumour were extensive, and its removal from the dead body, 
even with the portions of lumbar spine and left ilium, from 
which it grew, was no easy matter. The weight of the tumour 
and connected bones was 46 lbs., the probable weight of the 
tumour alone 44 lbs." 

Oeneral characters. — ^The tumour was sent me immediately 
on its removal, and presented the following appearance. Irre* 
gularly and broadly ovoid in form, the narrower end being 
directed upwards, whilst the broader end was connected with 
the left innominate bone. The acetabulum appeared imme- 
diately below the lower border of the tumour, whilst the 
sacrum and lower lumbar vertebrae projected from its right 
posterior aspect. Its longitudinal circumference was 3 ft. 6 in., 
its greatest transvei'se circumference 3 ft 5 in. It was deeply 
and irregularly lobed, and its anterior and right lateral sur- 
faces were invested by the somewhat thickened peritoneum, 
beneath which small vessels injected with blood could be readily 
seen. A well-marked fibrous capsule invested the tumour, 
not only where the serous covering was deficient, but beneath 
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that membrane also. When bisected in the mesial plane of 
its long axis the surface of section, which measured. 18 in. by 
16 in., presented the following appearance. Each of the large 
irregular lobes was subdivided into numerous lobules, varying 
in size from a pea to a walnut, which were invested by thin 
capsules of connective tissue coutinuous with the general fibrous 
capsule of the entire tumour. Some of the lobules had a 
pearly lustre and a fine, compact, and almost cartilaginous 
consistence; others, again, had a pinkish, yellowish, or faint 
greenish colour, and these had a consistency more like that of 
stiflF jelly, and could be enucleated from their capsules with 
great ease. Though the tumour was firm, and the lobules 
generally were compact, yet it had none of the toughness of 
a fibrous tumour, and could without difficulty be broken down 
by the fingers. It was succulent, and a yellowish non-creamy 
fluid, in which minute oil-drops floated, drained away. When 
the tumour was bisected several cysts were opened into; of 
which one was large enough to contain a foetal head, and from 
their interior a turbid yellowish fluid escaped. A smooth semi- 
opaque membrane partially lined these cysts, but in part irre- 
gular, villous masses projected from the inner wall into the 
cavity, traversing it much in the same manner as the bands 
one sees passing across a large vomica in a tuberculous lung. 
The sacnim and lower lumbar vertebrae, which had been re- 
moved along with the tumour, and at first sight seemed to be 
incorporated with it, could be dissected away without injury. 
But the left ilium and pubis were involved in the substance 
of the tumour, which seemed indeed, as Dr Dobson had sur- 
mised, when he first detected its presence, to have originated 
about the region of the left sacro-iliac joint. The ilium was 
expanded, its cancelli greatly enlarged, and filled with little 
masses, presenting the same appearance as those occurring in 
the body of the tumour itself Portions of bone also lay in 
the interior of the tumour detached from the general substance 
of the ilium. In some parts calcareous formations had taken 
place, and numerous small nodules of white, hard, lime salts, 
which efifervesced on the addition of an acid, were met with. 
Microscopic characters. — Thin sections of the pearly white 
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lobules, examined under water with a magnifying power of 
200 diam. were seen to be composed of exquisitely pellucid, 
round, oval, or somewhat flattened cells (a), which possessed 
a very delicate outline, and usually contained a single round, 
or oval nucleus, but with no trace of granular matter within 
the cells, or of intercellular substance between them. These 
cells closely resembled in form those of which the rod of em- 
biyonic cartilage, called chorda dorsalis, is composed, and, with 
some modifications to be next described, these simple cell forms 
made up the lobules of this enormous tumour. In those 
lobules, which had a yellow colour, whilst the fundamental type 
of structure was preserved, numerous fat granules, partly free, 




Note of explanation to Figure, a. Glnster of cells from a pearly white lobule. 
h. Yarions forms of nuclear Babdivision and cell multiplication, e. Group of 
young cells from one of the canoelli. d. Cells with irregular foixnii of noolei. 
e. cells with fat granules and a peculiar mass of acicular ciystals. 

partly within the cells (e), partly within the nuclei, were seen, 
and this fatty character was especially visible in those yellow 
lobules which lay next the inner walls of cysts, and evidently 
pointed to a degeneration of the cells and lobules, preceding pro- 
bably the cyst formation. In some localities peculiar striated 
bodies {e), apparently composed of a crystallized fatty acid, were 
visible. Various slices from portions of the tumour, infiltrated 
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into the cancelli of the bone, were examined, and in them the 
cells were for the most part much smaller than in the pearly 
lobules, and collected into groups (c). Several nuclei also were 
often seen in a single cell, and not unfrequently they exhibited 
elongations and constrictions as if in the process of dividing. 
But this polynucleated form of cell was found also in many 
other parts of the tumour {b), which made it probable that 
there the development of new cells was actively going on and 
the consequent growth of the tumour most active. The same 
pellucid, non-granular character of the cells was observed in 
the tumour masses within the cancelli as in the pearly white 
lobules. In many of these cells, as well as in other parts of 
the tumour, the nuclei were irregular in form, much elongated, 
dub-shaped, crescentic, star-like, or even perforated (d). It is 
important to note that the tumour possessed comparatively 
slight vascularity, and such vessels as it contained were situated 
in the general fibrous capsule, or the prolongations which passed 
between the lobules, and not amidst the proper cell structure, 
which, like the cells of the chorda dorsalis, were extra-vascular. 
The larger lobules had, however, processes of connective tissue 
passing into their substance from their investing capsules, which 
were in many cases so delicate as to be only recognised by the 
microscope, and which served to subdivide their constituent 
cells into still smaller groups. 

Classification. — ^This tumour in its intimate structure is un- 
doubtedly cellular, and the cells, for the most part, possess that 
appearance which is so characteristic of the cells of th6 chorda 
dorsalis. If we accept therefore an anatomical classification 
of tumours, based on their resemblance to normal structure, 
it should be referred to a group of tumours having for its 
type the cells of the rod of embryonic cartilage, around which 
the bodies of the vertebrae and the basi-cranial axis are deve* 
loped. But if in its minute structure the tumour is capable 
of being referred to the chorda, it can have had no genetic 
relation with it, for, though in close proximity to the spine, 
yet it did not spring from the vertebrae or their intervening 
discs, but rather seemed to arise either in the ilium or from 
the region of the sacro-iliac joint. Hence we must look to 

17—2 
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these localities for the structures^ from the morbid changes in 
which the tumour took its origin. There is, I think, reason to 
believe that it had originated within the ilium, probably in 
close proximity to its sacral articulation, and from the expanded 
condition of so many of the can colli of this bone and the pre- 
sence of tumour substance within them, the morbid changes 
leading to the production of the diseased mass, were obviously 
still in operation at the time of death. The medullary tissue 
of the ilium contains round or oval polynucleated cells, which 
Kolliker, many years ago, described, and named " marrow-cells,** 
and distinguished from the ordinary oil-containing cells of the 
marrow. Now, it is quite conceivable that the morbid process 
may have commenced in connection with these marrow cells, 
and that by an exuberant proliferation of the nuclei, and con- 
sequent abnormal cell multiplication, the tumour may have 
owed its beginning. But it is clear, from an inspection of the 
tumour itself, that its subsequent rapid growth was largely due 
to a multiplication of its own proper cells by nuclear subdivision. 
In many of its general characters indeed this tumour closely 
resembled the group to which Mr Paget has applied the name 
of Myeloid, and in the presence also of a proportion of cells, 
containing many nuclei, its microscopic structure in so far 
accords with the character, which he lays down as essential to 
the group, but nowhere did I recognise any of the elongated 
** fibro-plastic " cells, which so frequently constitute anatomical 
elements in the myeloid tumour. Should this tumour have 
originated from morbid changes in the marrow-cells of the 
ilium, then there would be an additional reason for associating 
it with this group. And it may, indeed, be a question for con- 
sideration whether the term myeloid should not be reserved 
for those tumours which take their rise in and from the medul- 
lary tissue of bone, and in their structure are chiefly composed 
of large, round, or oval cells, even though the polynucleated 
condition should exist only in a small proportion of the cell- 
structures of the tumour. For the presence of several nuclei 
in a cell is rather an indication of a particular stage in the 
growth or development of that individual cell, than an evidence 
of a specific character. 



ON THE FORM OF THE CRANIUM AMONG THE 
PATAGONIANS AND FUEGIANS, WITH SOME 
REMARKS UPON AMERICAN CRANIA IN GENE- 
RAL. By Peofessor Huxley, LKD., F.RS. 

Figi- 




PigB. 1 and 8. L&tenl uid npper Tiewi ot tho aknll ol a PaUgotilKi. 
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Figi. 9 and 4. Lat«ial and opper Tiewa of the iknll ot » FnegiAi). 
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FigB. 6 and 7. Faoi&l ani o«oipital yiews at the skoll of a PaUgooian. 
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FigB. 6 and B. The Banie Tiewa of the skoll of a Fn^au. 

Dr Morton, the well-known author of the Crania Americana, 
repeatedly expressed, and throughout his life adhered to, the 
opinion, that all the people of the two Ainericafl, excepting the 
£aquiniauz, have essentially one physical conformation, and 
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belong to one and the same stock. Thus in the posthumous 
papers published by Messrs. Nott and Gliddon, {Types of Man- 
kind, 1854, p. 324}), he writes: 

*' . . . The physical character of the American races from Cape 
Horn to Canada is essentially the same. There is no small variety 
of complexion and stature ; but the general /arm of the sktdl, the 
contoiur and expression of the face, and the colour and texture of 
the hair, together with the mental and moral characteristics, all point 
to a common standard which isolates these people from the rest 
of mankind " 

And at p. 325 : 

" Every one who has paid attention to the subject is aware that 
the Peruvian skull is of a rounded form, with a flattened and nearly 
vertical occiput. It is also marked by an elevated vertex, great 
interparietal diameter, ponderous structure, salient nose and broad 
prognathous maxillary region. This is the type of cranial conforma- 
tion to which all the tribes irom Cape Horn to Canada more or 
less approximate.'' 

However, Dr Morton somewhat qualifies this expression in 
the succeeding paragraph : 

<< I admit that there are exceptions to this rule, some of which 
I long ago pointed out in the Crama Ai^eruxma, and others have 
been recently noticed among the Brazilian Tribes by Professor 
Betziufi.'' — 

This passage was written about 1851. But those who read 
what follows will hardly allow that it gives an adequate notion 
of the bearing of B.etzius' labours upon American Ethnology, 
and especially upon Dr Morton's conclusions. At this time 
BetziuB had, in fact, demonstrated beyond all question the 
total inaccuracy of these conclusions, so far as the form of the 
cranium is concerned, by a series of researches, the results of 
which, published at intervals from 1844 to 1856, appear in the 
foUowing notices : 

I, Ueber die Form dee Knochengeriistea dea Kopfea hei 
verschiedenen Volkem. Published in 1844. (Retzius* EthmUh 
gische Schriften, pp. 27 — 40). 

In speaking of America^ Retzius remarks, p. 37 : 

'^ In no other part of the world does the shape of the skull show 
so many definite differences, in none more and greater extremes, 
and nowhere are the different nations so interspersed among one 
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another. Thtis, a few jeaxB ago, I received from Professor S. Lov^n 
the skull of a South Patagoniau, which is remarkable for its length, 
depression and lateral compression. According to the account re- 
ceived this is the predominant form in southern Magalhaen's land, 
though, on the contrary, the nearest neighbours of this people, the 
Pampeans or Puelches, have short, broad and higher skulls." 

On the following page, Retzius gives a table in which he 
classifies the Americans as follows: 

GerUes dolichocephalcR progncUhoR. 

AmericcB sep^entricnalis, 

Greenlanders and Esquimaux. Kolusches. 
Cherokees. Chippewajs. Iroquois. Hurons. 
Chickesaws. Cayugas. Ottigamies. 
Pottowattomieo. Lemdlenape. Blackfeet 

AmericcB meridioTuUis, 

Botocudos. Caribs. Guaranis. Aymaraa. 
Huanchas. South Patagonians. 

GerUes hrOichycephaUB prognathas, 

AmericoB aeptentrionotlis, 

Natchez. Creeks. Seminoles. Euchees. 
Klatstonis. 

Americm meridianalis. 

Charruas. Puelches. Araucanians. 
Modem Peruvians. 

And he adds as doubtful, BrachycqphaicB orihoffnathce, the Aztecs 
in Mexico, and the Chincas in Peru. 

n. BeuriheiUing der Phrenologie von AftatomischrE^no- 
logischen Standpunkte aus. Published in 1847. (Retzius, 
Eihnologische Schrijien, pp. 70 — 85.) 

'^ Among the American races of mankind both dolichocephalic 
and brachycephalic tribes occur. — Nowhere are such extreme forms 
to be met with as in the new world, manj tribes producing them 
artificially. The greater part of the Canadian Indians are, so far 
as I know, dolichocephalic. In the United States both forms occur 

in different territories The Mexican Indians are, for the 

most part^ brachycephalic. Many flatten the skull from behind 
forwards, whereby it often attains an unnatural shortness and 
height 

'' In Yenezuela, Guiana, Brazil, Paraguay, and the neighbouring 
states, the dolichocephaho form again predominates. To this belong 
the Caribs, Botocudos, Guaranis, ^c 
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^*In Peru, the Incas, immigrants from Mexico, viih especially 
short and flattened occiputs, are found, besides the Chincas or Yungas, 
whom Tschudi reckons among the aborigines of the country. Ac- 
cording to the same author, there are doHchocephalic tribes, namely 
the Huanchas and the Aymaras, in Peru 

"The Tndians in all the rest of South America, namely the 
Araucanians in Chili, the Charruas, Puelches, &o, in Uruguay, the 
La Plata States and Magelhaen's land* are, so far as I can disoover, 
all brachycephalic." 

III. Ueber die SchadeUform der Peruaner, Published in 
1848. (Retzius, Etiinologieche Schrijien, p. 94). 

In this paper Betzius first describes five mummified skulls, 
whieb he considers to belong to the Incas, from a tumulus near 
Pisco, on the coast south of lima in 13" 46' S, and 76* 9' W. 
All were short, with fiiat, steeply-inclined, occiputs. The one 
figured has the cephalic index 0*91. 

Three skulls sent from Lima, two of which belonged to 
complete mummies, on the other hand, are dolichocephalic, that 
figured having an index of 0*76. 

In conclusion, Retzius remarks, p. 98: 

" In brief, the American peoples in general may, like the nations 
of the old world, be divided into two principal groups, into brachy- 
oephali and dolichooephali. To unite these forma under one group, 
as was formerly done with the Slavonians and Germans, for example, 
on grounds of philological affinity, is to stray beyond the region of 
safe natural history fact. Just as in the old world, the people be- 
longing to these two classes, seem, in many localities, to have lived 
in small societies scattered among one another; while, in others, they 
were more sharply separated into larger and usually inimical nations, 
of which sometimes the one and sometimes the other had the upper 
hand. 

^'I have, indeed, received a very long and depressed skull of 
peculiar form, said to come from Magelhaen's land; but for the 
present I hold its origin to be uncertain. Subsequently I have learned 
from Fitzroy and Darwin's Voyage that even the inhabitants of Tierra 
del Fuego present the same brachyoephalic form as the other Puelches, 
whence I conclude that this form predominates in the whole southern 
part of South America. 

The brachyoephalio tribes in America form an almost uninter- 
mpted series through the whole western side of this part of the 
world as far as Cape Horn.** 

^ This asoriptlaii of general braohyoephaly to the people of Magelhaen's land 
is inconsistent with the opinion expressed in the preoeding paper. See the third 
extract. 
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lY. Bemerkungen tieber Schddel von Otuzrani-Indicmern ana 
Brasilien, Published in 1849. (Retzius, Ethnologiache Schriften, 
pp. lia— 117). 

In this memoir the author describes five skulls .of "Tapuios" 
(Tupayas), the mean cephalic index of which is 0*70. He men- 
tions two others of quite the same form, and remarks (p. 116), 
that he ha£ examined a number of Ouarani and Carib skulls, 
and has never seen a round one. On the contrary, they are all 
elongated with a very projecting occiput. 

Retzius remarks that the D'Orbigny's " Race Brasilio-Gua- 
ranienne," to which the "Tapuios," Ouaranis and Caribs belong, 
extends from Guiana to Paraguay, and from the Antilles to the 
foot of the Bolivian Andes; and he suggests that the Aymaras, 
whom he regards as the primitive inhabitants of Peru, are of 
the same stock, laying some stress upon the resemblance be- 
tween '' Aymara" and the name " Aymores," which certain Bo- 
tocudos give themselves. 

V. In the letter to Dr Nicolucci (1852), (Ethnologische 
Schrijien, pp. 120 — 124), Retzius writes : 

**En Amerique: Toutes les races de ce continent peuvent 6tre divi- 
86es en ces deux m^mes classes, savoir, en brachyc^pbales et 
dolichoc^phales. 

*^ Les dolichocephctlee sont dominantes dans la partie orientale, savoir : 
Les Esquimaux, tous les AmericainB rouges, les Caraibes dans la 
Quyane, les Guaraniens au Br6sil et au Paraguay, et les petites 
tribes des Huanches, originaires de Br6sil. 

**Le8 brttchycephalea sont pr6dominant8 dans la partie occidentale, 
savoir : Les Caribiens, les Oregoniens, la plupart des Mexicains, 
les Ohincas au P6rou, les Araucaniens, les Pamp6ens, les Pata- 
goniens et les Fuegiens*" 

YI. Ueber den Sch&del einea Pampas Indianers, Published 
in 1855. (Retzius, EOmohgische Schriften, pp. 131 — 135). 

In this Essay Retzius describes the brachycephalic skull 
(the index of which is about 0*88) of a Puelche Indian from the 
Pampas south of Buenos Ayres. These Indians, he says, extend 
far south into Magalhaen's Land. The figure of the skull I c, 
pi. VI. fig. 7) shews that the occiput has undergone a certain 
amount of artificial flattening. 
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At the end of this paper the following passage occurs : 

" On a previous occasion I drew attention to the general distrihu- 
tion of the hrachycephalic and dolichocephalic Indian tribes in 
America; the dolichocephalic predominating in the eastern, and the 
brachjcephalic in the western parts of the immense American conti- 
nent. Upon the eastern side we meet with dolichocephali in Liabra- 
dor and in northern Canada^ as Esquimaux ; further south as nume- 
rous tribes of so-called Bed Indians ; formerly, in the West Indian, 
islands as Caribs, and still as such in Guiana ; as Guaranis, in Brazil 
and Paraguay. On the wcBtem side, the inhabitants of the Kurile 
islands, and probably of all Bussian America; the Chenooks in 
Oregon, the Aztecs in Mexico, the Incas in Peru, the Araucanians 
in Chili, the Fuegians in Tierra del Fuego are brachycephalic. But 
in Magelhaen's land and in the ^Bepublic of Buenos Ayres all the 
Indian tribes are brachycephalic. 

<* On comparing the skulls of these opposed forms with those of 
other countries, it appears that the greater number of the eastern 
Indian tribes approach the Guanches of Teneriffe and the Atlantic 
people of Africa ; the majority of the western Americans, on the con- 
trary, rather resemble the Malayan and Mongolian stocks. 

** This division, however, cannot be maintained with perfect strict- 
ness. Many tribes have spi^ead in opposite directions, as the dolicho- 
cephalic Aymaras and Huanchas in Peru, who probably migrated 
from Brazil, and as the Creeks, Natchez, and many other brachyce- 
phali, eastward of the Bocky mountains, who probably came from 
Mexico and CaUfomia." 

VII. The views here expressed are further developed in 
the eminent Swedish Ethnologist's last and most complete me- 
moir, entitled Blick auf den gegenwartigen Standpunkt der 
Ethnologic mit Bezug auf die Oeatalt des Knochemen Schddeilr- 
gerustea, published in 1856. {Ethnologische Schriften, pp. 136 — 
162). 

In this Essay the author shews that Morton's facts are 
wholly inconsistent with his hypothesis, that the Americans are 
of one physical conformation. "Hardly in any part of the 
world are there such contrasted dolichocephalic and brachyce- 
phalic forms as in America," is the conclusion which Betzius 
draws no less from Morton's observations than from his own. 
He repeats the conviction, at which he arrived in 1842 (and 
which is unquestionably correct), that the Greenlanders and 
Esquimaux are dolichocephalic, and very dififerent from the 
Mongols; and he directs attention to the close resemblance 
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between the crania of the Esquimaux and of the Tungusea 
Further, Hetzius finds that the Chinese skulls very nearly ap- 
proach those of the Tunguses and Qreenlanders. In connexion 
with this subject he observes: 

''According to this view, the stock to which the Esquimaux 
belong would only be Arctic in North America, but from its thinly 
inhabited area in the Islands of the Arctic Sea and the northernmost 
parts of America, it extends from west to east to China, of which it 
constitutes the proper Chinese population, which is to be carefully 
distinguished from the Tartar-Chinese." 

Betzius had not seen an Aleutian skull, but he is disposed 
to regard the Aleutians a;8 the connecting tribes of the Asiatic 
and American branches of this stock. 

Bepeatiug his views as to the relationship between the 
Guaranis and the Guanches, Retzius extends them so far as 
to include the Berbers and the Copts, and even the Jews, in 
the same category (Z.c. p. 154), and seems not indisposed to call 
to his aid the old speculation touching the Atlantis to account 
for the wide distribution of this " Guarani-Hebrew " stock. 

Retzius next proceeds to develope his already hinted hypo- 
thesis respecting the. relation of the American brachycephali 
to the people of the South Sea islands and of Asia (tc. p. 155), 
without adding much new matter. One passage however must 
be cited: 

• 

^' I have seen no skulls of Indians from Tierra del Fuego, but I 
have examined the excellent profile portraits given in Captw Fitzroy's 
' Yoyage.' From these portiaits it is seen that the Indians of Tierra 
del Fuego, the Fuegians, are even more brachycephalic than the 
Fampeans." p. 158. 

Nevertheless, on the chart appended to the Ethnologische 
Schriften there is a small red spot on the south coast of 
Tierra del Fuego, which should indicate the presence of doli- 
chocephali in that region. 

Professor Wilson, in his recently published work, Prehistoric 
Man, entirely confirms the general conclusions of Retzius, with 
whose writings, however, he does not appear to have been fully 
acquainted. 
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He gives measurements of 37 skulls of Western Canada 
Hurons, obtained from ** graves to the north of the watershed 
between Georgian Bay and lakes Erie and Ontario/' (Tab. ix. 
p. 468), of 10 Iroquois crania (Tab. X. p. 470), of 32 Canadian 
Algonquins (Tab. XL p. 471), of 80 New England crania (Tab. 
xn. p. 473), and of 23 Algonquin Lenape crania (Tab. xill. 
p. 476), of 22 " American brachycephali" (Tab. vii. p. 461), and 
of 31 ''American dolichocephali" (Tab. VL p. 460); making 185 
crania of the imcivilized North American tribes in all. To 
these, Prof. Wilson adds (Tab. viii. p. 464) the measurements of 
the heads of twelve living Algonquins. With two exceptions 
(Noa 3 and 7) these last are brachycephalic, the average cepha- 
lic index of the whole twelve being 0*82—3, and I am at a loss 
to know why Prof. Wilson calls them dolichocephali (2.o. pp. 466 
and 471), the cephalic indices which result from his own mea- 
surement of the longitudinal (L.D.) and parietal (P.D.) diameter 
being as follows : 
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his American dolichocephali, Nos. 2, 3, 5, 11 and 23 are brachy- 
cephali, and of the American brachycephali, Nos. 3, 4, 5, 6, 18, 
21, 22 are dolichocephali. The Canada Algonquins are said at 
p. 471 to be all dolichocephali, but Nos. 1, 2, 3, 4, 5, 6, 17, 23, 
25, 28 and 32 are brachycephali. 
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Revising Prof. Wilson's tables, I find that of the 197 crania 
referred to above, the measurements of which he gives, 145 are 
dolichocephali and 52 brachycephali. Almost all the skulls of 
the latter class are either Algonquin, Canada Algonquin, Algon- 
quin Lenape, or belong to the following tribes, Muskagees, 
Dacotahs, Pawnees, Chetimachees, Chimayans, Osages, Creeks, 
Seminoles, Ottigamies, or Menominees. No Huron skull is 
brachycephalic, and only one Iroquois in ten, and that a female. 
Of the New England crania the same proportion, or only 3 
in 30, are brachycephalia 

Prof. Wilson gives the measurements of 21 crania from 
ancient mounds and caves in the valley of the Mississippi It 
does not appear that these have been subjected to curtificial 
compression greater than that resulting from the use of the 
cradle-board, but they are all brachycephalic, and often emi- 
nently so, the average cephalic index being '87. 

So far as these observations extend, therefore, they tend to 
the conclusion that the ancient inhabitants of the valley of the 
Mississippi were brachycephali, and did not artifically flatten 
their skulls; a conclusion which is in harmony with the char 
racter of the heads represented in the terra-cotta works of that 
people. All the ancient Mexican and central American terra- 
cotta heads I have seen represent strongly flattened skulls. 

That some of the ancient inhabitants of Mexico had natur- 
ally dolichocephalic skulls appears obvious from Prof Wilson's 
Table rv. p. 458 ; but it is not so clear that any of them were 
naturally brachycephalic, as Prof. Wilson does not give any 
critical account of the materials whence his Table V. was drawn 
up, or figure any of the skulls. What he terms a ** normal" 
skull of a Peruvian child, (I c. p. 451, fig. 60), is as obviously 
distorted by circular compression as the adult skull, {Lc. fig. 59), 
which he also appears to consider to be normal, and I therefore 
hesitate to accept his Tables II. and iii. of measurements of 
brachycephalic and dolichocephalic Peruvian crania as evidence. 

Retzius, on tlio other hand, figures two Peruvian skulls 
(PL V. fig. 6, *'Aymara," iv. fig. 5, "Iiica Peruviana") one doli- 
chocephalic and the other brachycephalic, neither of which 
has been affected, to any important degree, by pressure. 
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Prof. Wilson fully confirms Eetzius' statements respecting 
the skulls of the Esquimaux and Greenlanders, and adds proof 
of the important fact that the Tchuktchi of Eastern Asia are 
similarly dolichocephalia 

In 1866 Dr Meigs, of Philadelphia, published a paper 
entitled, " Observations upon the Cranial Forms of the Ameri- 
can Aborigines^ which acquires an especial importance from 
being based chiefly upon the study of Morton's collection. His 
most important conclusions in connexion with the subject of 
the present paper are the following : 

''(1) That the crania of the aboriginal Americans are divisible 
into dolichocephalic, mesooephalic, and brachycephalic groups. 

"(2) That the dolichocephali greatly preponderate in numbers 
oyer the mesocephali and brachjoephali. 

'^(3) That, in the case of the Perayian skulls in the Academy's 
collection, however, the short square heads are more numerous than 
the elongated forms. 

^'(4) That, in North America, neither the dolichocephalic nor 
brachycephalic tribes, when first known to Europeans, were restricted 
in their geographical distribution to any particular locality. While the 
former were scattered over the continent^ through aU degrees of lati- 
tude and longitude, the latter appear to have been, if we may judge 
from the specimens in the Museum, more numerous about the Great 
Lakes, at various places in the interior, in the south near the Gulf of 
Mexico, in the so-called Paduca area, and especially along the north- 
west coast. In general terms we may say that on the eastern or 
Atlantic side of the continent the dolichocephali appear to have pre- 
vailed, and on the western or Pacific side the brachyoephall This 
in a great measure seems to have been, and still is, the case in South 
America. 

" (5) That long- and short-headed tribes, or races, are very com* 
monly found throughout the two Americas side by side. In the 
extreme north, for example, dolichocephalic and brachycephalic forms 
are contrasted in the Esquimaux and their geographical neighbours 
the Konsegi, or Kadiakian Aleutians, and again, in the &r south, 
these diverse forms are exhibited in the Patagonians and Puelches. 

''(6) That this contrast in cranial forms existed among the 
extinct races of America as it now does among extant tribes." 

Dr Meigs, unfortunately, gives no numerical definition of 
what he means by dolichocephalic, mesooephalic, and brachy- 

> Proceedings of the Aeademy of Natural Science of PhUadelpMa^ 2£ay , 1866» 
VOL. 11. 18 
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cephalic, but the ge&eral tenour of his observations is not the 
less clear for this uncertainty. 

The extensive collection of American skulls which Dr Meigs 
studied, appears to have contained no original Patagonian or 
Fuegian skulls. Two casts are mentioned, one of the short and 
broad head of a Puelche girl, and the other of the long and 
cylindrical skull of a Patagonian. I suspect these must have 
been furnished by Retzius, in which case no dependence can 
be placed upon the authenticity of the second skulL 

The great majority of the American skulls contained in 
the Museum of the Boyal College of Surgeons have been arti- 
ficially distorted. But in the following specimens distortion is 
either absent or slight in amount. 

No. 5441. — The cranial part of a skull from the Saltpetre 
ciave, Tennessee. Cephalic, index *73. 

No. 5441 A. — ^The skull of a Messisague or Mohawk Indian, 
from an old battle-ground at Bice Lake. Cephalic index '73. 
The contour of this skull is, in many respects, like that of the 
Neanderthal fragment. 

5441 B. — ^The skull of a Red Indian from Tennessee, figured 
by Mr Busk in the fifth volume of the Natural History Review. 
Cephalic index *75. 

5414 p. — The skull of the squaw of a Creek Indian, Upper 
Mississipi. Cephalic index '74. This is an uncompressed 
prognathous skull with an elongated occiput. 

5414 & — The skull of a Chickasaw, Upper MississipL Ce* 
phalic index '78. This skull may have undergone a slight 
compression at the upper part of the occiput. It is pro-* 
gnathous. 

The most interesting of these dolichocephalic skulls, in rela- 
tion to the subject of the present paper, however, is that of a 
native of Tierra del Fuego, presented by the late Captain 
Fitzroy, and thus described in the Catalogue by Prof. Owen : 

^'5428. The cranium is sub-elongate, moderately expanded at 
the parietal bosses, with a narrow and protuberant snper-occipital ; 
the forehead is narrow and low. The glabella is prominent and tlie 
nasals are produced. The malars are moderately prominent; the 
jaws prognathous ; the chin' well-deyeloped. The base of the skull 
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presents paroocipital protuberanceB, large Btyliform processes of the 
sphenoid, and small but distinct Eustachian processes of the 
petronal. Traces of the maxillo-premaxillary suture remain on the 
palate; The molar teeth are of moderate size, and are worn on the 
inner border in the upper jaw and on the outer border in the lower 
jaw." 

This cranium is represented in Figs. 2, 4, 6 and 8. Its cepha- 
lic index is '74. It has not been distorted by pressure, and in 
its length, in the projection of the occiput, the width of the 
inter-zygomatic diameter (5*8 in.), the depth of the nasal 
depression, and the projection of the nafial bones, it presents no 
small resemblance to the skull of an Esquimaux. 

Many of the other bones of the skeleton of this Fuegiau are 
in the collection. The measurement of the principal bones of 
the limbs compared with the corresponding bones of an Esqui- 
maux^ are as follows : — 



■ 


Fmuux> 


TtbU. 


flam of 

rtamttaA 

DbU. 


HuMrai. 




Qnai of Htt- 
menuaiul 


Fuegian 


16-6 


13-8 


30-4 


11-85 


9-6 


21-35 


Esquimaux 


16-75 


12-8 


29-50 


11-35 


8-2 


19-55 



Thus the femora of the two are nearly equal; but the leg of the 
Fuegian is nearly an inch longer, owing to the greater length of 
the tibia. And the Fuegian's arm is nearly two inches longer, 
in consequence of the still more remarkable brevity of the 
radius in the Esquimaux. 

However^ it would appear that, in accordance with the 
statements of voyagers, the stature of the Fuegian was not very 
different from that of the Esquimaux* 

When my friend Dr Cunningham, now naturalist on board 
H.M.S. Nassau, sailed for South America, I requested him 
to avail himself of any opportunity that might present itself fox 
procuring Patagonian and Fuegian skulla He has been good 
enough to bear my wish iu mind, and not long ago I received 
a Fuegian and two Patagonian skulls which had been sent 
home by him, and which, in accordance with Dr Cunningham's 
desire^ were placed at my disposal by the Hydrographer. 

The cranium of the Fuegian was found *' lying partially 
immersed in a pool of water " at Philip Bay, and is in a good 

18—2 
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state of preservation, except that the nasal bones and the 
mandible are absent. 

The cephalic index of this skull is '78 ; so that it is broader 
than that figured. But as the last molar has not been cut, it is 
the skull of a young person, and many circumstances lead me 
to think it may be that of a woman. 

It is a curious circumstance that in this skull, as in that in 
the College of Surgeons, there are very large and prominent 
" paroccipital processes," which, as the remains of the cartilage 
which tipped them shews, would have become considerably 
longer had the owner of the skull reached maturity. The face 
is distinctly prognathous. 

The Museum of the College of Surgeons contains two 
undoubted Patagonian skulls, brought by the late Admiral 
Fitzroy from Port Melo on the east coast of Patagonia. They 
are described in the Catalogue as Male (No. 5426), and Female 
(No. 5427). The skull 5426 has the cephalic index -87. It 
exhibits no more indications of occipital pressure than might 
arise from nursing. The skull 5427 is more flattened in the 
occipital region, and there are numerous Wormian bones in the 
lambdoidal suture. Its cephalic index is '96; and (though I 
have no doubt that the skull was primitively broad) I am dis- 
posed to ascribe this excess of breadth over No. 5426 to artificial 
distortion arising from the use of the cradle-board. In fact, 
Fitzroy, in his UfarraUve of the Surveying Voyages of JS.M»S. 
Adventure and Beagle, Vol. ii. p. 154, says of the Patagonians : — 

** While infants are suckling, the mothers use frames or cradles 
in which their charges are carried about; they are made of flat 
pieces of wood, with a few semicircular guards of lath or thin 
branches, whose ends are fixed into holes in the wood. In such 
frames, between pieces of giianaoo skin, the babies are placed ; and 
while travelling these cradles are hung at the mother^s saddle-bows.*' 

For the opportunity of examining a third genuine Patagonian 
skull, I am indebted to Higford Burr, Esq., to whom it was 
intrusted by Captain Watson. It was found in a tumulus near 
the river Chupa, in latitude 43^ S., longitude 67* W. 

This skull is represented in Figs. 1, 3, 5 and 7. 

The occiput is slightly flattened, especially on the right side. 
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but the distortion is not greater than might be produced by 
nursing. The cephalic index is '89. 

Of the two skulls sent from Patagonia by Dr Cunningham, 
one was found " sticking out of a sand-bank in Gregory Bay;" 
the other was procured in the course of *' digging a hole for a 
flagstaff in the neighbourhood of direction Hills." The latter 
skull is, unfortunately, very fragmentary, and appears to have 
undergone post mortem distortion. But the former is nearly 
perfect, though it wants the lower jaw. 

This skull (which is that of an adult male; shews very 
distinct evidence of artificial distortion. Not only is the occiput 
much flattened and unsymmetrical, but the very retreating 
forehead has such a surface as appears to me could only have 
been produced by the application of a frontal compress or 
bandage. Under these circumstances, the cephalic index (-81) 
is of doubtful value as an indication of the primitive form of 
the cranium. 

The supraorbital ridges are very strongly marked, their real 
prominence being much exaggerated by the retreat of the fore- 
head. There are no distinct paroccipital processes. The crowns 
of the teeth are ground down quite flat. 

Although the two skulls sent by Dr Cunningham are from 
Patagonia, it does not absolutely follow that they are Patagonian 
in the ethnological sense. The Caribs were great voyagers, 
and some may have strayed as far south as the coast of Pata- 
gonia, and left their bones in a sand-bank. 

The facts which have been adduced, however, clearly tend 
to the conclusion that brachycephaly obtains among the Pata- 
gonians, and dolichocephaly among the proper Fuegians; and 
therefore that these two types of cranial conformation exist 
«ide by side at the southern extremity of America. 

There are only two undistorted or little distorted crania of 
'Guarani' Indians in the Museum of the Royal College of Sur- 
geons. Of these. No. 5405, the skull of a Macusi from 
Guiana, has the cephalic index '81. No. 5406, the skull of an 
Arawack, also from Guiana, has the cephalic index '80. These 
two skulls, therefore, though actually brachycephalic, are close 
to the boundary between brachycephaly and dolichocephaly, and 
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differ very widely in degree from the more brachycepbalic 
Patagonians. 

I do not know that any satisfactory evidence exists as to 
the natural form of the skull in those North American tribes, 
such as the Chenooks, in which it is artificially flattened 
Leaving these out of consideration, strongly marked brachy* 
cephaly seems to be restricted in the New World to (1) the 
ancient inhabitants of the Mississipi Valley, the so-called 
''Mound-builders"; (2) the Patagonians, and more or fewer of 
the Southern Americans westward as far as Peru. 

Strongly marked dolichodephaly, on the other hand, is found 
universally among the Esquimaux; greatly predominates among 
the Northern Bed Indians, and the northern inhabitants 
of South America; and (if one skull is sufficient evidence), is 
met with in so much of Tierra del Fuego as is inhabited by 
Fuegians. 

Confining ourselves to people with black hair, and yellowish, 
.reddish, or olive brown complexions— not differing more widely 
from that of the Americans than the Americans do from one 
another — we find that . dolichocephaly is continued by the 
Tchuktches (Wilson), the Tunguses (Retzius), the Japanese, 
the Ainos and the Chinese, into Asia» and terminates at unde- 
fined points on the northern and eastern shores of that great 
i)ontinent. 

Brachycephaly of a marked kind predominates in the 
Aleutian Islands (Yon Baer), but is probably not to be met with 
on the Asiatic coast of the Pacific and Indian oceans more 
northward than Siam, or more southward and westward than 
the valley of the Gangea 

Westward and northward from Siam, so &i,t as our infoima*- 
tion at present goes, people with yellowish-brown complexions, 
black hair and brachycepbalic skulls, extend across central Asia 
to Lapland. Southward and eastward they abound in the Malay 
Archipelago, and may be traced into the Samoan islands and 
the Sandwich islands in Polynesia. 

From China and Japan southward and eastward dolicho- 
cephalic people with black hair and yellowish or reddish brown 
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complexions are to be found (as Dyaks) in Borneo. The 
cranial characters of the Battas of Sumatra are not sufficiently 
known. Probably they will be found to be dolichocephalic like 
the Dyaks; and I believe in aU the Micronesian and Polynesian 
islands — constituting the entire population of some of them, 
such as New Zealand. 

Westward, dolichocephaly combined with yellowish or red- 
dish brown complexion and black hair, appears in a marked 
form among the inhabitants of the Canary islands, of Cis- 
saharal Africa, and of Egypt; and, not improbably, in former 
times, extended much further to the north and west than at 
present 

On either side of the vast belt of people with black hair and 
eyes, complexions varying from yellow to olive-brown, and 
skulls of the most extreme proportions — which has thus been 
traced in occupation of the Americas, of the greater part of the 
Pacific islands, of Asia, of northern Africa^ ^.nd perhaps of 
southern and western Europe, we find other stocks, in some of 
which the characters of the skull are as apparently variable as 
in these; while in others, the skull has a singularly unnatural 
form. 

Thus, northwards, in western Asia., in Europe, and send- 
ing offshoots into northern Africa and Hindostan, are the 
Xanthochroi, with fair skins, light hair, and blue eyes ; who offer 
in the Scandinavian and in the south German the extremes of 
dolichocephaly and of brachycephaly. 

On the south, on the contrary, the dark-skinned people with 
black wavy hair, and black eyes, who primitively inhabited 
Australia and the Dekhan, are, I believe, invariably dolicho- 
cephalic. 

The people with black, crisp, or woolly, hair, and black eyes, 
who inhabit Ultra-saharal Africa, and sundry islands in the 
Indian and Pacific oceans, and are known as Negroes, Negritos 
and Bushmen, are almost as invariably dolichocephalic. At 
least, I know of not more than two or three cases in which the 
cephalic indices of these people have reached or slightly ex- 
ceeded '80. 



THE RELATION OF DIGESTION AND DYSPEPSIA 
TO OSMOSIS. By Wm. Murray, M.D. M.R.P.C. Lond., 
Lecturer on Physiology in the College of Medicine, New* 
casiU-vpon-Tyne \ 

While pathological anatomy inclines us to seek for an expla- 
nation of the symptoms of disease in the structural alteration 
of the organs whence the symptoms arise, physiology directs 
our attention to remote parts of the system with which the 
disordered organ deeply sympathises or to which its functions 
are intimately related. Physiology, for instance, instead of 
directing our attention to the structure of the kidney (or the 
eliminating organs) for an explanation of Diabetes, suggests to 
us the better path of inquiry into the state of the processes 
carried on in the assimilating organs of the body. Pursuing 
this latter course of inquiry, we may possibly be led to see that 
the assimilating organs in their turn are less frequently than is 
generally supposed the true source of the symptoms expressed 
by their disordered action. Indeed, we may find that in most 
cases Dyspepsia is not related to the stomach at all as effect is 
related to cause; no more so than gout is dependent on the 
state of the big toe previous to an attack of that disease, or 
pericarditis on the state of the heart previous to an attack of 
acute rheumatism. If thiis be true, even to a limited extent, 
its immense practical importance in the treatment of gastric 
disturbance is at once my plea for a patient hearing and 
a considerate judgment of the crude theory I am about to 
submit. 

Perhaps no organ in the body is so subject to faulty and 
disordered action as the stomach, even when dieted with food 
most convenient for it. Many people complain more or less 
of the uncertainty of its action; and yet, in many of these 
chronic dyspeptics, a most careful examination of the coats of 

^ See paper by same aathor on * Osmosis in relation to the Physioal and Fhy- 
siologioal action of Medicines,' Vol. i. of this Journal, p. 819. 
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the stomach after death fails to detect any serious alteration of 
its structure. In these cases, at leasts we are justified in look- 
ing elsewhere for an explanation of the symptoms manifested 
during life. As an explanation of the view I am about to 
propose let me state, thus early in my paper, that in many 
cases indigestion does not result directly from overloading or 
overfilling the stomach, but from the stomach having overfilled 
the blood and from the blood having overfilled the tissues, or 
rather from the supply of nutriment to the tissues and blood 
not having been sufficiently exhausted before the stomach is 
refilled. The stomach, as I have observed again and again, 
may be absolutely empty, moreover, it may at the same 
time be in a perfectly healthy state, and yet, fit>m a want of 
action in the excreting organs, or fr*om a want of exercise and 
waste of the nervous and muscular tissues, such a stomach is 
certain to refuse a good digestion to its contents, and to give 
rise to symptoms of dyspepsia. On the other hand, a very 
weak stomach, and a very disorderly stomach, will under certain 
conditions of the blood and tissues assume most marvellous 
powers of digestion, and cannot be overfilled. For example a 
man, usually dyspeptic, takes fever, and vomits almost every- 
thing administered to him for fourteen days, passes the crisis of 
the fever, begins to crave for food, which may be given with per- 
fect safety, and in a day or two eats two or three times as much 
food as ever he did before in an equal time. Again, a patient 
has long complained of indigestion, says it is his greatest enemy, 
and cannot or dare not eat much; but slowly he observes a 
change in his digestive powers, rejoices in his increase of appe- 
tite, and ''good digestion waits on appetite,*' when to his sur- 
prise his physician tells him that Diabetes is the cause of both 
his appetite and increased digestive powers. Here then is a 
statement of our case. " There are instances in which the state 
of the blood and tissues, as dependent on the action of the 
eliminating organs and of the muscular and nervous systems, 
is the only real cause of Dyspepsia, and digestion is increased 
or diminished just as the state of the blood and tissues may 
determine it." We shall now proceed to show how these con- 
ditions of the blood and tissues operate upon the functions of 
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the digestive organs. The force whose operation determines 
those digestive powers of the stomach above referred to is that 
which cai-ries on the various forms of Osmose in the body. We- 
know well that the osmotic processes maintain the balance of 
all the vital fluids, preserving to each of them the Specific 
Gravity necessary for the office it has to perform. Among the 
fluids a strict relationship in this respect is thus provided for. 
The maintenance of this relationship is of course most important 
in the case of the blood, because it is to and from this central 
fluid that all other fluids come and go in absorption and 
secretion. For instance, a very heavy condition of the bloody 
being induced by the removal of a large amount of its wateiy 
constituents would lead to a rapid absorption of liquid food, 
and slow absorption of solid food ; while a great waste of solid 
matter would lighten the blood and lead to the rapid absorption 
of fluids of a very high specific gravity, i, e, fluids laden with 
dissolved food. Without doubt there is continually going on. 
in the body a kind of ebb and flow of osmotic activity, at one 
.time the processes are most active at the absorbing surfaces, at 
another at the excreting or secreting surfaces. The tide turns 
in the one direction or the other according to the state of the 
blood. When the blood is replete from absorption its contents 
«re at once absorbed into the wasted and hungry tissues, or 
thrown out of it by the secreting and excreting glands ; and, 
on the other hand, when it has thus become exhausted, it 
presents to the absorbing surfaces of the alimentary canal 
a favourable condition for their activity. Before proceeding 
to apply the above consideration to the study of Digestion or 
Indigestion, I would advert to the still more intimate relation- 
ship the osmotic currents bear to the structural elements of the 
blood and tissues. No doubt the absorptive power each cell 
possesses is dependent upon the conditions of the fluids by which 
it is surrounded; and among the correlated forces at work in 
cell life this we speak of plays its part. A cell is a small osmo- 
meter, in which may be measured the rapidity with which 
nutiiment fluids pass in and waste matter passes out. This 
osmosing power of cells may be witnessed in the blood itself, 
when its cells are examined in fluids of various specific gravity; 
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at one time its cells are seen to be distended and round when 
the fluid is light, while they become flat and shrivelled when 
they inhabit a heavier medium. 

Let us now, for a short time, consider the various conditions 
of the body recognised as conducive to good digestion, and see 
whether they are related to that state of blood which we have 
seen to be favourable to the absorption of food from the diges- 
tive organs; and then I will call attention to those opposite 
states which are unfavourable to good digestion, and point out 
the condition of the osmosing streams (blood, &c.) in each 
condition. 

I have already shown that Diabetes is often accompanied 
by large powers of absorbing alimentsury matters, and I have 
shown that the starved condition of the blood and tissues in 
convalescence from acute wasting diseases powerfully increases 
the digestive and absorbing power of the stomach. In each of 
these cases the state of the tissues and the blood are the real 
source of the power of the stomach to deal with large quanti- 
ties, of food. In the same category we may place those cases 
where vigorous exercise restores the tone and power of weak 
and sluggish digested organs. The increased exercise tells first 
upon the tissues, exhausts and unloads them, creating a demand 
upon the blood for increased reparative material, and so pre- 
pares that fluid to take up larger quantities of food from the 
digestive canal. This demand for food is so commonly attri- 
buted to its right source that I need only advert to it, to point 
out the true mode in which it acts. Increased oxidation has 
a similar action on the tissues, and therefore a similar effect 
upon digestion. Fresh air we all believe brings appetite and 
good digestion with it. It does so, not by direct action on the 
stomach, but indirectly through the rapid tissue change it 
induces. In the same category we may put the man who con- 
stantly craves for food and digests it without any increase of 
nutrition. The craving of the stomach and the rapid digestion 
of these lean men, is constantly accompanied by great activity 
either of body or mind. We say they are no better for what 
they eat, because the supplies reserved by the tissues are so 
rapidly disposed of and a fresh demand on the digestive organs 
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IB thus SO rapidly created; by way of contrast we might instance 
the case of some stout and lazy people who say they live on 
almost nothing, and have a very small appetite. In these the 
tissues change slowly, and the osmosing current is never suffi- 
ciently exhausted to draw largely on the absorbing surfaces. 
We admit of course that in many of these cases there are 
unaccountable peculiarities forming exceptions to the above 
rule; but even in these the large and small appetites often 
depend chiefly on a natural tendency to rapid tissue change 
in the one and slow tissue change in the other. The diet used 
by each individual will of course have another material influence 
in many cases, but I believe that most people are instinctively 
prompted by the very law we are speaking of, to eat the food 
most demanded by the tissues of the body. Space forbids me 
to give further examples of the fact that all those conditions 
of health which increase the appetite do so by wasting the 
tissues and drawing on the blood. Side by side with this we 
must put the condition of the secreting, and excreting or eliminat- 
ing organs of the body in relation to digestion and appetite. It 
is needless to go into this part of the subject, for we all admit 
that a sluggish state of the intestinal secretions, or of the liver, 
or of the kidney, or of the skin, or of the pulmonary gaseous 
excretions, tends to stop digestion, while a vigorous flow of 
these secretions tends to give a powerful and healthy action to 
the digestive apparatus, and especially to its absorbing func- 
tions. Confii-matory of this is the striking effect of eliminative 
and alterative medicines which do not act on the stomach at 
alL A good purge, a diuretic, or the Turkish bath, each pro- 
motes the action of the stomach on its contents in the way we 
have indicated. 

We have now to consider the second part of our proposi- 
tion : " those conditions of the body which are accompanied by 
small digestive powers are usually related to a diminished 
capacity for osmosis on the part of the fluids." We may advert 
first of all to the converse of all those conditions before enume- 
rated as favourable to digestion. Fever before its crisis, finds 
its subject laden with non-eliminated matters circulating in the 
blood and the supply of these matters to the blood is kept 
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np by the oxidation of tissues which for the time admit- 
of no repair. So also with the converse of healthy exercise in 
repose of mind and body. The digestive powers fail to deal 
with large quantities of food, and the usual quantities which 
may have been suitable during periods of exertion most cer« 
taiuly lead to Dyspepsia, unless, as is not uncommon, the indi- 
vidual have large capacities for storing up food in the system ; 
then the aljsorption of carbonaceous matter by the adipose 
tissues may enable the blood to go on receiving large supplies 
from the stomach without indigestion. Should this not take 
place, indigestion will certainly follow. What is called Bilious* 
ness is frequently this very state of things; the blood is replete, 
the tissues are not wasting, and will not receive nor store its 
supplies; a heavy meal is then rejected by the absorbing sur- 
faces with the usual symptoms of indigestion described as 
bilious. In this state of things a free action of the bowels, or 
the liver, or a good dose of calomel, which leads (as I have 
shown in my former paper in this Journal, Vol. I. p. 319) to 
a free metamorphosis of tissues and the elimination of effete 
matter, at once puts the patient right for the time. Such 
a person, thus relieved, goes on eating and reposing again tiH 
the same state of things ensues and he is for ever being put 
right by means of Blue Pill and Black Draught It is our duty 
as physiologists to point out that this is a very unnatural mode 
of restoring the absorbing powers of the stomach, and to insist 
on a more natural method, either by giving less food or more 
healthy work. This is the cause of the dyspepsia of nine- 
tenths of our patients who spend their lives in offices in routine 
work without mental exertion, and of almost all the dyspepsia 
of well-to-do people who won't work and will eat. The same 
rule holds good with regard to nitrogenous food, and with 
greater force, because it cannot be stored up like fat in sluggish 
tissues, nor can it be eliminated so easily by the kidney. The 
influence of diuretics, exercise, and fresh air is its only antidote. 
It remains for me to say that there are many cases of indi- 
gestion in which the osmotic power of the fluids plays a very 
subordinate part. It is quite possible, for instance, to have the 
most exhausted condition of the tissues and a powerful capacity 
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for osmose in the blood without good digestion. Such a con- 
dition prevails in Phthisis, where the disease essentially consists 
in some profound and subtle change in the epithelial absorbing 
surGEtces and in the assimilating organs whereby the osmotic 
processes are arrested. Again, the various kinds of indigestion 
are often 0ssociated with structural alterations of the stomach, 
which interfere with the application of the above remarks to 
those varieties of that disease. But we affirm that in all these 
cases a subordinate part is performed by the osmosing condition 
of the membranes and fluids, a part sufficiently important to 
be recognised in the treatment of all cases. But we are certain 
that in many other cases, such as we have enumerated, it plays 
the most important part, and treatment to be successful must 
be specially directed to it Calomel, and all mercurials, the 
alkalies, potash and soda, purgatives, sudatorial remedies, diu- 
retics, and the various cholagogues, doubtless derive most of 
their usefulness from their power to increase the absorbing 
(osmosing) powers of the digestive mucous membranes, and to 
promote the passage (osmose) of nutrient matter from the blood 
into the tissues. If their value does not end here it is because 
they have a frirther power of causing the metamorphosis of 
sluggish tissues and of eliminating (osmosing) waste matter out 
of the blood (See action of Calomel in first paper.) 

{To be coiiHnuecL) 



ON THE PREPARATION OF FIBRINOGEN AND 
FIBRINOPLASTIN. By W. H. Allchin, Assistant in 
the Fhysiological Laboratory, Sub-curator of the Musewn 
of Anatomy and Physiology ^ University CoUege^ London. 

The trouble in obtaining the constituents of fibrin from fluids 
in which they are contained by the carbonic acid process 
has long been recognised, and the further difficulties of 
washing and drying have rendered the plan most unsatis- 
factory for the purposes of class demonstration. 
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Having had occasion to prepare for Dr. Foster a considerable 
quantity of fibrinogen and fibrinoplastin, I adopted the fol- 
lowing method after that proposed by Denis for obtaining 
his so-called plasmine. It is based upon the behaviour of 
these bodies towards solutions of neutral salts ; for whilst they 
are soluble in aqueous solutions of those salts of a certain 
strength, their solubility is diminished the further that point is 
departed from. 

The fluids used were the serum of bullock s blood for 
fibrinoplastin, and the pericardial fluid of the horse or hydro- 
cele fluid for fibrinogen; these were taken as received and 
saturated with crystals of sulphate of magnesia or chloride of 
sodium. The fibrinogen (or fibrinoplastin) is thrown down as 
a white bulky precipitate. The fluids thus treated may be 
quickly and easily filtered and the precipitate washed with 
a saturated solution of the salt employed, or may be more 
completely fireed firom colour by redissolving in a weak solution 
of the salt and reprecipitate. 

The filters may be dried at a low temperature and the 
material remaining on them scraped off, powdered^ and pre- 
served in stoppered bottles. 

The simplicity of this plan with the short time required 
for its performance, recommend it for class purposes, as the 
entire process of preparation and subsequent clotting may be 
demonstrated easily during the lecture hour. 

Although the fibrinogen and fibrinoplastin thus prepared 
in combination with sufficient salt to allow of their solution 
in water, eiUiibit the characteristic properties of these bodies, 
our knowledge of them as yet is not sufficiently exact to 
permit of our accepting this process as an accurate means of 
obtaining them for the purposes of analysis. 



ON THE NOURISHMENT OF THE FCETUS IN EM- 
BIOTOCOID FISHES. By James Blake, M.D. Lond., 
F.RC.S. 

The manner in which the young of the embiotoooid fishes 
is nourished until it escapes from the ovary has not, that I 
am aware, been satisfactorily explained. In this class of 
fishes the young remain in the ovary until they are appa- 
rently as perfect as the adult fish. As during the process 
of gestation the ovary is cut off from all communication with 
the water, the external orifice being sealed up by a dense layer 
of epidermis or inspissated mucus, it is evident that the foetal 
fish must receive the elements of its growth from the interior 
of the ovary, and that it must be furnished with oigans of 
absorption and respiration suited to the medium in which 
it is developed. A large supply of nourishment must evi- 
dently be required, as the ovary contains frequently forty or 
fifty young fish, which when fully developed measure more 
than two inches in length, and which together will weigh 
from one-twelfih to one-sixteenth as much as the parent 
fish. The ovary consists of a membranous bag partially 
divided at the upper part, and terminating below in a 
narrow canal, which, in some species, opens externally in a 
cloaca common to it and the urethra, in others^ by a separate 
opening situated between the anus and urethra. The sack 
has three coats — a peritoneal, a muscular, and a mucous. 
The mucous layer is thrown into a number of longitudinal 
folds, which are attached to the upper side of the uterus. 
On these folds, and on the inner surface of the ovary, the 
ova are found; and as the foetal fish grows these folds ex- 
tend so that each fcetus is in contact by each of two surfaces 
with the mucous membrane. The organ is well supplied 
with blood-vessels, an artery entering at each horn of the 
ovary. They arise from the aorta immediately after the 
union of the branchial arteries; and at the latter end of 
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gestation each is larger than the descending aorta. The 
posterior part of the uterus also receives vessels from the 
abdominal aorta. In the early stages of developement the 
foetus is embedded in a very tenacious secretion, which re-. 
sembles para-albumen, in that it can be drawn out into threads 
of a foot or eighteen inches long. As gestation advances, 
the secretion of the ovary becomes more fluid, and its 
quantity is increased so that as much as three drachms can 
be obtained from one ovary towards the epd of gestation. 
It then forms an opalescent fluid sp. gr. 1025 ; does not 
coa^late on heating; acetic acid throws down a white pre- 
cipitate, mixed with equal parts of distilled water, and, filtered, 
it has no action on polarized light : heated in an open vessel 
a pellicle forms on the surface. It probably contains some 
albumen-compound, fat, salt-phosphates, and iron; but it has* 
not been submitted to a careful analysis \ The foetus, during 
the earlier stages of its developement, goes through changes 
apparently analogous to those which take place in the ova 
of oviparous fishes, and it is not until the fins are formed 
that any departure from the ordinary plan shows itself. As 
soon as the fins were well jTormed, the dorsal, caudal and 
ventral fins become edged with a delicate membrane formed 
apparently entirely of capillary blood-vessels. As the. foetus 
grows this membrane is spUt up into processes or digitations 
which extend a considerable distance beyond the margin of 
the fin, sometimes as much as a quarter of an inch. They 
retain the same structure during the whole period of deve- 
lopement, and are so extremely delicate, that I have been 
unable to detect them in any specimens preserved in alcohol' 
As soon an the young fish is expelled from the ovary, these 
processes rapidly diminish in size ; and, I have no doubt, they 
entirely disappear after a few hours. Their use is evidently 
to absorb nourishment from the fluid in the ovary; they 
also seirve to aerate the blood; for I have observed that on 
heating the fluid from the ovary, or on mixing it with ether, 

1 This fluid is usually expelled from the ovaiy by the stmi^gles of the fish 
when taken from the water, 00 that it id extremely rare to find one in our market 
in which the membrane closing the orifice of the ovary has not been ruptured. 
This is probably the reason that it has not been already noticed. 

VOL. II. 19 
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there is an abundant escape of gas. I think these facts serve 
to explain the manner in which the foetus of the embiotocoid 
fishes is nourished during its intra-ovarian developement 
They have been frequently observed in the three varieties 
of this sort of fish which are found in our waters. 

As regards the process of copulation in these fishes, I 
would observe that the male possesses a tubercular penis 
somewhat apalogous to that of the shark. Except at the 
time of copulation it is not provided with any organs of 
prehension, but as the testicles become developed two sucker- 
like fleshy processes grow out, one on each side of the 
ventral fin, about two-thirds of an inch from the penis. 
These processes are apparently developed only at the time 
of copulation, as I have never detected them whilst making 
observations on these fish when the young were being deve- 
loped in the female. 

8cm FrcmeUco, dU, 



NOTICE OF A CASE OF MALPOSITION OF THE 
RIGHT KIDNEY. By Alex. Davidson, M.A. M.B, 
Edinburgh. Lectarer on Comparative Anatomy in the 
Liverpool School of Medicine, 

In making the post-mortem examination of the body of a female 
child, aged 7 years, who died of acute disease, it was found that 
the right kidney was situated in the middle line on the pro- 
montory of the sacrum, its superior margin being at the middle 
of the fourth lumbar vertebra. It was attached by connective 
tissue to the front of the spine. It was irregular in shape, the 
posterior surface smooth, the anterior lobulated. From the 
latter the ureter arose by four distinct roots, which joined im- 
mediately; below the junction the duct pursued its normal 
course. The renal branch of the aorta entered the superior end 
of the kidney, and on the right side an additional branch was 
derived from the common iliac artery. There was no supra- 
renal capsule on the right side, whilst that on the left was hrge. 
The left kidney> heart, and other viscera were normal 



ON THE HOMOLOGIES OF THE FLEXOR MUSCLES 
OF THE VERTEBRATE LIMB. By Alexander Mac- 
ALISTER, L.KQ.C.P., LRC.S., Demonstrator of Anaiomyf 
Royal College of Surgeons, Ireland; Surgeon to the Ade- 
laide Hospital. 

Among the most definite and easily recognized of the muscles 
of the Vertebrate Limb are those devoted to the flexion of the 
forearm or leg, the 'pre-humeral' muscles of the upper limb, 
and the 'hamstrings' in the lower. Yet, while they are eaisily 
recognized as a group, and are without difficulty distinguished 
from the neighbouring adductors and extensors, when we ex- 
amine the components of the series in the range of vertebrate 
animals, we find some difficulty in referring them to a proper 
and regular series of types. If we believe that all vertebrate 
limbs are constructed after a definite fashion, and that their 
component parts are the modified organs of a typical extremity, 
varied to suit individual circumstances in the economy of each 
animal, it becomes an intereating study to determine, from the 
sum of the details of many vertebrate limbs, what are the typi* 
cal muscles of the flexor series. 

Of the flexors in the upper limb we find considerable va- 
riety; in man we have normally three, occasionally, four. These 
are the gleno-radial or long head of the biceps, the coraco- 
radial or short head of the biceps, and, more rarely, the hume- 
ral head of the biceps, present in the proportion of once in nine 
subjects, according to Theile^; a proportion which I found cor- 
rect during last winter session, as out of sixty subjects examined 
it occured seven times. This human type of arrangement is 
common among the quadrumana existing in macacus, simia, 
and cerco-pahecus. In ateles paniscus I saw once the biceps 
sending a slip to the supinator longus. Among the Lemuridcs 
the biceps possesses one head only, in Stenops* a gleno-radial, 



^ Theile, Eneyclapadie Anatomique, nu 217. 
* Meckel, Anat. Oomp, vi. 291. 
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and the same occurs in Nycticebus^. Tarsius and Clheiromys\ 
however, have two heads each for the muscle. Among Car- 
NIVOEA we find some little variety of arrangement in the flexor 
group. In the dog the biceps has a single origin, as we likewise 
find in the seal and the otter, the cat, the lion, raccoon, and 
weasel. The bear has a coracoid origin, as Cuvier and Meckel 
both remarked. This certainly exists in the brown bear; and 
the latter author mentions it in the white bear. In nasua^ 

m 

Meckel notices that the biceps is joined to the brachialis anticus 
by a tendinous' slip. In the badger and marten it has but a 
single head. The brachialis anticus in these shows but little 
deviation, in course or attachments, from the human type. The 
Cheiroptera likewise exhibit these muscles arranged in a 
series of three. The biceps has a humeral as well as a coracoid 
head, and no long glenoid origin; it is inserted into the radiua 
The brachialis is slender and normal. 

Among the Insecxtvora we find the biceps reaching an 
enormous size in the mole, and attached to the radius; in JSW- 
naceua and Sorex it is attached to the ulna. 

The BoDENTiA, an order usually characterized by muscular 
peculiarities, exhibit these muscles in a two-fold state. The 
rabbit and hare possess the gleno-ulnar form of biceps; so does 
the porcupine, the agouti*, beaver\ guineorpig, and paca\ In 
the marmot, Meckel describes the biceps as attached to the 
radius, and retaining but one head. The brachialis anticus is 
divided in the rabbit and hare into two parts; also in the 
Dasyprocta cristata, according to Messrs Murie and Mivart; but 
it is not similarly cleft in the guinea-pig. 

Among Marsupials the variations of these muscles are 
often of singular interest. In the giant kangaroo and wallaby 
the biceps is divided into two parts for its entire extent, of these 
the coracoid origin is generally the larger, and it runs to be 
inserted into the tubercle of the radius; the glenoid origin is 
smaller and as usual tendinous; crossing the head of the hume- 

^ MiTart and Marie <m Nyctieehut, P.Z.S, 1865, p. 2i4. 

• Owen on Cheiromys, T,Z,S, vi. 60. 

' MiTart and Marie on Dasyprocta, P.Z.S, 1866, p. 899. 

* Meckel, p. 288. 

B Mivart and Marie on Hyrax^ P.Z.S. 1865, p. 338. 
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rus, and crossing the coraoo-radial muscle, it is inserted into the 
ulna in company with the brachialis anticus, whose origin is 
principally from the outer side of the humerus, outside the crest 
for the deltoid, but in front of the prominent ezo-condyloid 
ridge* In Didelphys and Phalanffista the muscles are similarly 
arranged, as they are likewise in all the other marsupials which 
I have examined. 

The Pachyderms exhibit two flexors. In the rhinoceros, 
Prof. Haughton and I found the biceps to arise by an enor- 
mously strong tendon from the coracoid process, and to be in- 
serted into the radial tubercle. The brachialis anticuB also is 
inserted into the same locality. In the pig there is a single 
origin for the biceps, and its insertion is both radial and ulnar. 
In Hyrax the biceps is gleno-ulnar: in the horse it is gleno- 
radial, but exhibits a trace of a division. The brachialis in the 
pig, horse, hyrax, and rhinoceros, shows nothing distinctive. 

Of the Ruminants several show interesting varieties of ar- 
rangement: in the camel the biceps is gleno-radial, but, accord- 
ing to Meckel, exhibits a trace of a division (p. 285) : the sheep 
likewise possesses a simple gleno-radial flexor, and a humero- 
radial one as well, in the form of a brachialis anticus. The goai 
is similajrly circumstanced I found but one head to the biceps 
in cariacus virginianus, dama, wapiti, and in the napu deer. 
We could not expect to find a coracoid origin in any of these 
animals^ as that process is reduced to a minimum in rumi- 
nants. 

In Cetacea, as we might expect, there are no distinct mus- 
cles taking the place of these flexors in front of the short discoid 
humerus. In BaUenoptera rostrata a tendinous band runs down 
in front of the bone, which probably is the representative of the 
biceps; but in Olobiocephalus, Delphinus, and Phoccena, there is 
no distinct trace of it even as a tendinous fascicle. 

The Edentates present the following arrangements; the 
Dasypus septemcinctUs has a single head for the biceps; and the 
ant^aier, according to Meckel, has only a simple glenoidal 
origin; but it is inserted, as in the pig, into the radius and the 
ulna The same author tells us that in at there are two heads, 
one, glenoidal, whose fibres are inserted into the ulna, and the 
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second, a humeral fiusciculus, which is inserted into the radius 

(p. 287). 

Among the MoNOTBEMATA they exist as follows. In Echidna 
hystrix there is only a coracoid head present for the biceps, 
which is inserted into the radius and ulna. Mr Mivart\ to 
whom we owe our knowledge of the myology of this animal, de- 
scribes a slender brachialis anticus arising outside the deltoid as 
usual In Omithorhynckua there are two heads for the biceps, 
both from the coracoid apparatus, and inserted into the middle 
of the radius. In thus briefly reviewing the orders of Mam- 
malia^ we see that in Bodentia the biceps is gleno-tUnar; in 
Ruminantia, glmchradial; while in some pachyderms, mono- 
tremes, and marsupials, it is glmo^adio-vlnar in its course. 
The brachialis anticus preserves a striking and almost unde- 
viating uniformity throughout the entire series. 

Among Birds these muscles present some few varieties. 
The coraco-radial muscle exists in the rhea and the ostrich. In 
the majority of birds, however, the superficial flexor is a true 
biceps, having a humeral as well as a coracoidean head, and a 
double insertion into the radius and ulna: it is very strong in 
the falcon and monk vidture, well marked in the domestic fowl, 
but, according to Meckel, absent in the penguin. It has only 
one head in the guillemot, according to the same author. 
Among Reptiles we find in the crocodile that there are three 
flexors, a biceps cleft for its whole length and inserted into the 
forearm bones, and a distinct brachialis anticus. 

In the Chelonian group of reptiles the brachialis anticus is 
inserted into the ulna in Testitdo and Emys, and into both 
bones in Chelone. The superficial flexor is inserted either into 
the radius or ulna ; in Ihnys geographioa it is inserted into both 
bones; in Testudo grceca into the ulna; and in Chelone mydaa 
into the radius, and a fascia at the radial side. The Batra- 
CHIANS possess a coraco-radial flexor, which is present in the 
frog and toad. In the Proteus anguinis the flexor is a humero- 
radial muscle, but the maculated salamander possesses a true 
coracoid flexor. Of the Lizards the following present us with 
variations of arrangement. In the common La^certa agilis the 

1 Trans, Linn. Soe. xxv. 886. 
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flexor is coraco-radial: and the same muscle exists in the 
iguana. In the chamaeieon the flexor is inserted into the radius 
and uhia. 

When we examine the leg flexors of the vertebrate series, 
we find that similarly there are four typically developed In 
man these are the biceps with its ischial and femoral origins, 
the semimembranosus and the semitendinosus. These muscles 
present fewer varieties than their arm congeners, because their 
use is less varied; and, consequently, there is less necessity for 
foUowing their individual details in the animal series. Of the 
four above-mentioned, the semitendinosus is a muscle of con- 
siderable interest, and presents an appearance of great value 
in comparative myology, namely, a tendinous intersection 
which extends completely through the muscle. This appear- 
ance, wherever found, is suggestive of a union of two separate 
muscle-germs, as we shall see hereafter. 

Taking the sum of these individual arrangements, we learn 
that in the arm and leg there are respectively four flexor mus- 
cles in each limb, of which all the instances detailed above are 
various modifications. 

1st. Of these four one is developed as a coraco-radial or 
ischio fibular muscle. This is characterized as most frequently 
present, and most strikingly retaining its typical position and 
attachments; it is the most external of the true flexors in its 
point of insertion, although, in some instances, not the outer- 
most at its immediate origin; in man it forms respectively the 
short head of the biceps cubiti, and the long head of the biceps 
cruris. 

2nd. The second muscle is a shorter or humeral (femoral) 
muscle on the same side of the limb, often being fused in its 
insertion with the last named. It is present and typical in the 
rhinoceros, sheep, ai, and proteus; it is united to the preceding 
muscle in the human thigh normally, in the human arm occa- 
sionally, as the third head of the biceps; and normally in the 
arm of cheiroptera, and in the thighs of other mammals. 

3rd. The third element in the long flexor series is the mus- 
cle developed as gleno-fascial or ulnar in the human and other 
bracbia. It is present in the hedge-hog, rabbit, hare, porcupine. 
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agouti, heaver, guinea-pig, marsupials, hyrax, and ai. In cases 
in which the coracoid process is not developed, we sometimes 
find that the first muscle originates from a tendon which cor- 
responds with the typical origin of this flexor; and hence we 
have the compound gleno-radial muscle of the rumirumts, in ' 
which however, as Meckel indicates, a trace of a division may be 
seen (vide supra), and the more distinctly composite muscle in 
the liorse is formed in the same manner; an intermediate con- 
dition obtains in the pig, in which, from a single origin, the 
biceps seeks a radio-ulnar insertion. The reverse of this obtains 
in emys geographica and the chamasleon, where, from the cora- 
coid origin, a doubly inserted muscle springs. Another inter- 
esting variety of this muscle is to be found in the human thigh, 
.where we find this muscle represented by the lower part of the 
semitendinosus below its tendinous intersection, as evidenced by 
its internal insertion and its fascial connexion, which reminds 
us strongly of the semilunar fSEiscial expansion from the gleno- 
.ulnar muscle in the fore limb; but it is obvious that the portion 
of this muscle above the tendon is only a supplemental part of 
the long head of the biceps, and not a part of this type. Now in 
the fore limbs of those animals which exhibit this muscle the 
most typically, it has a long tendon of origin placed most ex- 
ternal in its attachment to the basal limb bone ; and these con- 
ditions we find exactly fulfilled in the human limb by the ten- 
.don of origin of the semimembranosus. These two elements 
taken together, that is, the tendinous origin of the semimem- 
branosus and that portion of the semitendinosus below the *' in- 
scription," represent, with great distinctness and accuracy, the 
type gleno-ulnar muscle before noticed. 

4th. The last element in the flexor group is that of which 
the brachialis anticus is the typical form. It is a humeral or 
femoral muscle in its typical origin, and tibial or ulnar in its in- 
sertion. It is normally present in the human arm, and that of 
the quadrmnana, camivora, cheiroptera, rodentia, marsupialia^ 
pachyderniata, and vKmotremata^ It is present and fused with 
.the coraco-radial in the majority of birds; but it retains in 
these its individuality of insertion into the ulna, especially in 
the waders and water birds, such as plakdea, ardea, and ciconia. 
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It is present in emya and testudo, and fused with its congener 
No. 2 in cheUme, In the human leg we find it typified by 
the semimembranosus, when we deprive that muscle of the 
tendon which it has borrowed from the semitendinosus origin, 
whose loss has forced the latter to contract an adhesion to the 
Hceps. Its insertion in the leg and arm are exactly similar in 
position in relation to the joint and to the longer flexor No. 3. 
The tendon of origin of the semimembranosus is not as closely 
connected with the joint as that in the upper limb; but the 
intra-articular part of the biceps tendon seems to be represented 
by the ligamentum teres coxse. In comparative anatomy it is 
interesting to find that while this muscle holds its typical form 
in the fore limb, it is constantly the subject of this modification 
in the hinder limb. We find it thus in the waUaby and j>Aa- 
Icmger and in the majority of mammals. In ai, kcmgwroo, and 
cagtor\ the semimembranosus and tendinosus arise in common, 
while in loris, Meckel says, that the semimembranosus and 
biceps are united*. In the emu, however, we find it typical, 
but supplemented by a long detached slip of the biceps, so as to 
form a bicipital muscle (Haughton, P. R I. A., April, 1866). In 
rhea the arrangement is similar; but its long accessory is a pro- 
longation of the glutseus maximus, and not of the biceps. In 
most ruminants, as the sheep, goat, deer, nylghau, and cariacue, 
this muscle arises from the adductor magnus, and, in these, the 
semitendinosus is normal and complete. Briefly reviewing our 
survey of these muscles, we see that they fall into their places 
most accurately as duplicate flexors, Nos. 1 and 3 being long 
flexors, one for each of the bones of the forearm and leg; and 
Nos. 2 and 4 being a pair of shorter flexors for the same bones. 
In this arrangement, surely, we have an instance of a wonderful 
symmetry of type-structure fully equal to that of any other 
series of organs in the animal kingdom. 

Note. In an armadillo dissected by me, April 7r 1868, there were two heads 
for the biceps, and Dr Hanghton informs me that he has met with the same. In 
a specimen dissected by me last month, however, there was but one head. The 
ooraooid head was in the two former cases one-half the size of the glenoidal« 

1 Meckel, Vol. vi. p. 883. * Ih. p. 884. 



ON THE MYOLOGY OP ORYCTEROPUS CAPENSIS 
AND PHOCA COMMUNIS. By Professor Humphry. 
(PL m. IV. V. VI.) 

I PROPOSE to give a brief description of the muscles of these 
two animftls together, because I have lately had an opportunity 
of dissecting them both; and there are some advantages in 
doing so. My attention has been chiefly directed to the muscles 
of the limbs\ 

Though so dissimilar in their habits the two animals are 
alike in the want of definition between the limbs and the 
trunks owing to the manner in which the proximal parts of the 
limbs, which are short, are enveloped in folds of skin passing 
over them from the trunk, obscuring their outlines, and limiting 
the range of their movements. Thus, in both, the skin passes 
from the side of the body straight across to the elbow, making 
the forearm to appear the first segment of the limb; and the 
folds between the digits extend in Orycteropus as far as the 
second phalanges, and in Phoca even beyond the phalanges. 
In the case of the hinder limb, the thigh, in Orycteropus, is bent 
upon the abdomen and obscured by a fold of skin passing from 
the trunk directly to the knee; while another fold passes from 
the tail and hinder part of the pelvis, over the back of the leg, 
and reaches almost to the heel. In Phoca the knees are bent 
up beneath the abdominal muscles and the two hinder limbs 
are enclosed with the tail for some distance, in one fold, so as 
to form a flattened termination to the animal, reminding us, 
not a little, of the tail of a Cetacean; the wing-like processes 
of which might seem to be represented by the laterally ex- 
panded feet of the Seal. Both the Anteater and the Seal are 
furnished with long strong claws, those of the Anteater being 

^ I am not aware that the muscles of Orycteropus have been described. 
They are scarcely touched upon by Bapp, Anatomische Untersuehunpen Uber die 
Edentaten. Ttibingen, 1S58, or by H. F. Jager, Afuit. Untenuch* des Oryetero- 
pm Capetuii* Stuttgardt, 1837. The muscles of the Seal have been more or 
less fully desoiibed hj Meckel, Duvemoy, and others. 
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particularly thick and strong to enable it to burrow rapidly in 
the earth. In both the bones of the limbs are thick, hard and 
strong, with rough strongly-developed processes for the attach* 
ment of muscles; the olecranon is very large, the tibia and 
fibula are confluent above, though separate below; the pelvis is 
prolonged backwards, and the obturator holes, especially in the 
Seal, are lai^ge. 

There are, however, some marked differences. 

In the Seal the terminal parts of the limbs, especially of the 
hinder limbs, are large, and spread out fan-Iike, the digits being 
thin, long, of nearly equal length, and in the same plane; and 
the size of the fan is inci'eased or diminished, in each foot, 
chiefly, by the distancing or approximating of the other digits 
to the first, and the lateral movement of the digits therefore 
increases from the first to the fifth. The dorsal and plantar 
surfaces of the terminal parts of the hind limb are in the same 
plane with those of the leg ; the projecting part of the heel- 
bone, which is small, is drawn forwards or upwards, and the 
hinder part of the astragalus, carrying the groove for the flexor 
tendon of the toes, is drawn up with it and projects nearly as 
far. The lumbar and hinder five or six dorsal vertebrsd are 
constructed so as to admit of full antero-posterior movement; 
whereas the iliac bones are short and directed outwards, pre- 
senting flat surfaces anteriorly ; and the ischiatic bones, though 
long, are slender, showing that the muscles which pass from 
the pelvis to the short thighs are small. These features have, 
of course, relation to the fact that the propulsion of the animal 
is effected not, as in ordinary mammals, by the movements of 
the limbs upon the pelvis, but rather, as in the fish, by the 
movements of the hinder part of the vertebral column upon the 
rest of the trunk, the limbs of the Seal serving chiefly, like the 
tail-rays of the fish, to give width to that part of the column* 
In the Anteater the distal segments of the limbs are shorty the 
bones being thick and strong, with many accessories or sesa- 
moids. The digits are compressed together, and are not all in 
the same plane, the two lateral digits (1st and 5th) in the hind 
limb, and the 5th (the 1st is wanting, there being only 4) in 
the fore limb being shorter and placed, plantad and palmad with 
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regard to the other three. The sole and the dorsum of the foot 
in the hinder limb are at right angles with the leg; and the 
heel is large and projects backwards. The lumbar and dorsal 
vertebras admit of but little movement; whereas the large iliac 
and ischiatic bones indicate the greater size of the muscles 
passing from them to the thighs, and the greater power of 
movement of the limbs upon the pelvis. The. clavicles are 
present, though the coracoid parts of the scapulsB are small as 
they are in the Seal The tail is long, thick and strong. 

Muscles of Skin. 

The Platysma myoides, in Orycteropus, was very strong 
and of great extent. In the middle of the neck it was thickest 
and narrowest. Traced forwards it expanded and became thinner 
as it approached the side of the head, and divided into two bands, 
of which one passed along the side of the lower jaw, and ter- 
minated in the thick part of the lower lip, reaching nearly to its 
margin, and served as a depressor labii inferioris. The other, or 
supra-maxillary band, broader than the infra-maxillary, covered 
the superior maxillary bone, and had extensive attachments to 
the lower margin of the orbit. Its lowermost fibres were con- 
tinued forwards, as the levator labii superioris et alee fuist, 
to the side of the snout, expanding in the upper lip and on the 
nostril, and serving to give tension to the lip and to dilate the 
nostril. The supra and infra-maxillary portions were connected, 
fK>on after their separation, by a broad band of fibres passing 
between them. (PL in.) 

Ti-aced backwards from the middle of the neck the platysma 
soon divided into two broad bands, of which one (a ' sternal' 
band) passed along the inferior surface of the sternum, to its 
hinder end, running parallel with the corresponding band of 
.the opposite side. The other, or 'brachial,* band, extended 
down the fore part of the arm and expanded upon the fascia of 
the outer, or radial, side of the upper half of the forearm. 

The fibres of the muscle crossed, to some extent, in the 
middle; some of the sternal fibres passing, behind the brachial 
fibres, to the supra-maxillary portion, and some of the brachial 
fibres crossing superficially to the sternal fibres, and reaching 
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the infhi-mazillary portion. There was thus a direct oontintuty 
of fibre? from the lower lip to the forearm ; and the movements 
of the forearm might seem to have had an effect upon the lips 
and the nostril This was however, doubtless, in great measure, 
prevented by the absence of any distinct sheath aud by the 
coarse intermuscular tissue, as well as the muscular fibres 
themselves being continuous with the tissue of the skin on the 
one side, and with the subjacent cellular tissue on the other. 

This extension of the platjsma forwards and more especially 
downwards to the forearm is a good example of what we so fee- 
qnently find and must always bear in mind in comparing the mascles 
in different animals^ viz. that a strncture which is muscular in one 
animal may be tendinous or fibrous or even areolar in another. These 
extensions of the platysma in the orycteropus are merely the result 
of a development into muscles of the fibrous or areolar tissue which 
usually constitutes the more or less well-defined connections of the 
muscle with the subcutaneous structures of the chest, arm, and fore- 
arm in man and other animals. In the terminal parts of the limbs 
cei'tain muscles, more especially those of the lateral digits (the 1st 
and 5th, which, be it remarked, are those most frequently observed 
to fade or disappear altogether), are often, as in the Seal (p. 317)i 
represented only by fibrous bands. The developmental differentiatioa 
has advanced no further in them. 

In Phoca the PlcUyama was scarcely discernible, being 
blended with the fibres of the Panniculua camosua which was 
large, covering the whole of the back from the head to the 
sacrum. Its fibres met in the middle line, were for the most 
part tendinous near the middle line, and were closely connected 
with the tendinous fibres of the trapezius and with the liga- 
mentum nuchse. Extending laterally they were muscular, and 
formed a sheet of considerable thickness. They then passed over 
the sides of the trunk and terminated in tendinous fibres which 
were blended with the cellular tissue and skin of the under part 
of the chest and abdomen. The hindmost fibres coveriug the 
hinder part of the abdominal wall and crossing the origin of 
the pectorals, formed the outermost layer of the fold beneath 
which the knees are drawn up in the usual position of the 
animal. On the shoulders they were lost in the superficial 
fascia and skin, being closely connected with the pectorals in 
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the axillse^ In the neck they covered the whole under surface, 
interlacing in the middle line, and closely connected with the 
trapezius and stemo-mastoid. Anteriorly, they parsed over the 
occiput upon the vertex and superciliaiy regions, and were con- 
tinued over the cartilaginous tube of the ear upon the face and 
into the lips. 

The Pannicuius in Orycteropus extended over the sides of 
the abdomen, the pelvis, buttock, and the outer sides of the 
thighs and knees. Its fibres were closely connected with those 
of the latissimus dorsi, obliquus ext. and the lower margin of 
the pectoralis major. (PL V.) 

Between the infra and supra-maxillary portions of the 
platysma in Oryct. was seen the Buccinator, passing from 
both the maxillae and expanding upon the buccal mucous mem- 
brane; and its supra-maxillary portion was crossed by a delicate 
slip, the Levator angvli oris^ passing from the side of the superior 
maxilla to the skin near the angle of the mouth. (PI. iii.) 

Emerging from beneath the supra-maxillary portion of the 
platysma, just above the Levator labii, was a distinct strap-like 
muscle, representing perhaps the Oompreasor narium. It extend- 
ed from the maxillary bone to the upper part of the snout and 
had the effect of moving the snout upwards, or forwards when 
the head was down : it may be called Levator nasi, (PL ill.) 

In Phoca most of these muscles of the lips were strongly 
developed. The Levator laJbii superiorts et alee nasi was very 
large, passing from the margin of the orbit, above the supra- 
maxillary foramen, to the fore part of the upper lip where it 
invested the whisker bulbs. The Compressor nariu/m was also 
large. Passing from over the bridge of the nose, where it was 
confluent with its fellow, and descending from the frontal bone 
it was spread out on the side of the nostril and blended with 
the Levator labii. The foremost fibres, covering the extremity 
of the nasal cartilages, passed obliquely backwards, crossing the 
others. Levator angvli oris passed from beneath the fore part 
of the orbit to the angle of the mouth. The Levator labii 

1 This oonneotion representing the distinot slip from the pannienlns, which 
in the rat and many other animals passes with the pectond mnsole, in the aziUa, 
to the hmnexiu. 
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mperioris passed from beneath the supra*mazillary foramen 
into the margin of the lip. The Depressor lalii superiona was 
of large size, passing from over the incisor teeth into the tissue 
about the whisker bulbs. Some of the fibres, distinct from the 
rest, ran inwards to the nostril. Levator and Depressor labii 
inferiorts very small. (PL vi.) 

It will be perceived therefore that in Oiycteropus the facial mus- 
cles are much connected with the platjsma, and their development 
has relation chieflj to the movements of the thick truncated snout; 
in Phoca they are more connected with the facial bones, and are 
directed more to the movements of the upper lip and its whiskers. 

In both animals the Orbicularis oris was feeble ; the Orbx- 
cularis palpebrarum and Comigaior supercUii presented nothing 
remarkable. 

The muscles of the ear in the two animals presented a 
contrast corresponding with the difference in the size of the 
external ear. Thus, 

In Ortcteropus several large muscles passed to the well- 
developed cartilage and skin of the external ear. The aMrahens 
arose (1) from the lower jaw just beneath the condyle, (2) from 
behind the margin of the orbit, and (3) from above the margin 
of the orbit, where it was connected with the orbicularis. 
The fibres from these sources converged to the under and fore 
part of the ear. The Depressor was a slip detached from the 
stemo-mastoid and traceable to the sternum. It ascended 
beneath the platysma to the lower part of the ear*. The Be- 
trahens arose from the middle line of the nape of the neck. 
The hinder fibres passed from those of the opposite side at an 
acute angle, the middle more transversely, and the foremost 
were in contact with those of the following muscle. The fibres 
converged to«the back of the ear. The AUoUens, from the 
middle line over the hinder part of the head, passed to the 
upper surface of the ear. It terminated in the middle in a 
defined edge ; but some of its foremost lateral fibres were con- 

^ The external jngnlar vein oroesing the stemo-mftstoid entered the angle 
between it and this mnacle, passed beneath the latter and tiien descended in 
front of the clayicle, dipping into the sabclavian vein in the triangular space 
between the olayide and the subclavian mnsele. (PL iy.) 
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tinued, above the ear, to the upper margin of the ortit, there 
blending with the orbicularis and the attrahenjs. (PL V.) 

In Phoca. the tubular cartilage of the ear as it passed up- 
wards to the external orifice in the skin was covered by the 
fibres of the panniculus which were slightly attached to it, and 
would serve to draw it backwards. There was also a distinct 
attrahens passing from the zygoma, above the glenoid cavity, 
upwards, to the external auditory tube near its outlet, and an 
attoUens passing from over the orbit to the same part. These 
were, however, feeble. (PL vi.) 

Fore Limb. 

Pectorcdia major (Oryct.) large, had no attachment to the 
clavicle, but arose from the whole of the front of the sternum, 
and from several costal cartilages behind the sternum. Its fore 
part was thick like the clavicular portion of the human pecto- 
ralis. Its binder pai-t was much thinner, and was continuous 
with the obliquus abdominis and the latissimus dorsi. The 
gi'eater number of the fibres converged to the external bicipital 
ridge : some of the anterior portion joined the tendons of the 
biceps and the fore part of the deltoid, and were inserted with 
them into the tubercle of the radius ; and some of the hind- 
most fibres, separating from those which ran to the humerus^ 
passed to the forearm and were lost in the tissue between the 
fascia and the skin of the inner surface of the upper half of 
the forearm. (PL IV.) 

In Phoca the PectorcUis major covered nearly the whole of 
the under surface of the abdomen, chest, and hinder part of 
the neck, the fibres converging to the fore part of the axilla, 
and being inserted into the broad prominent ridge descending 
from the great tubercle of the humerus in front of the bicipital 
groove. It arose in two divisions. The first, the pectoralis 
proper, attached to the long episternum, the sternum, and two 
costal cartilages. The hinder part of this division formed a 
fascia expanding upon the forearm and carpus. The second 
division arose firom the linea alba and the pubes, and also from 
the margin of the ilium, covering the fibres of the external 
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oblique which were Been runDing transversely between the iliac 
and the pabic portions \ (PL vi.) 

Pectoralis minor (Oryct.) small, flat/ beneath pect. maj., 
from two costal cartilages, near the hinder part of the ster- 
num, to the outer bicipital ridge. 

Subclavius (Oryct.) was a large muscle arising from the first 
and second costal cartilages and the adjacent part of the ster- 
num beneath the pectoral. It ran outwards and was attached 
by a few fibres to the under surface of the outer part of the 
clavicle ; but the greater part of it passed beneath the clavicle, 
over the coracoid and coraco-acromial ligament, on to the dor- 
sum of the scapula where it was inserted into the fascia cover- 
ing the supra-spinatus as well as into the margin of the 
acromion (PL iv.). — (Phoca) thin from the margin of the ster- 
num, opposite the 2nd, 3rd, and 4th ribs and inserted into 
edge of the 1st rib near the point corresponding with the 
insertion of the scalenus anticus in man. The artery of the 
fore limb crossed its insertion. It was in close contact with the 
scalenus ; indeed some of its fibres joined that muscle. (PI. vi.) 

Latissimus dorsi (Oryct.) arose from the six lower dorsal 
spines beneath the trapezius and from the lumbar fascia. It 
was also closely connected with the panniculus. Its foremost 
fibres were blended with those of the triceps cubiti arising from 
the angle of the scapula ; and the rest of its fibres were insert- 
ed into the hinder bicipital ridge of the humerus. (PL v.) In 
Phoca it was in two portions. One of these arose from the 
dorsal spines under the trapezius; it overlapped considerably 
the posterior angle of the scapula and the origin of the triceps, 
but was not connected with either. It passed with the teres, 
as usual, to the posterior bicipital ridge. The other portion 
arose from the lumbar fascia and two or three ribs. Its fibres 
did not take quite the direction of the former portion, but 
crossed beneath the pectoralis to be inserted beneath it into 
the anterior bicipital ridge", (PL vi.) 

^ In Pteropofl and in the Frog the pectoral extends over the snzface of the 
abdomen to the pabes. 

* I did not find that it extended so far upon the arm and forearm as Meckel > 
describes. In a male subject in our dissecting-room lately, Mr Carver found the 
latissimns dorsi arising further forwards than usual (from the four lower ribs); 

VOL. II. 20 
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Trapezius in Ortct. was disposed as in man, except that 
its upper part was covered by the retractor auris, and it was 
not attached to the fclavicle, but only to the acromion and the 
spine of the scapula. In Phoca the hinder fibres passed over 
the hinder part of the deltoid and were attached to the back 
part of the spine of the scapula: the middle fibres were partly 
confluent with those of the deltoid, and partly attached to the 
scapular spine : the foremost fibres passed over the scapula, pa- 
rallel with and close to the deltoid, and were inserted, near the 
latter, into the outer tubercle of the humerus, and the ridge de- 
scending from it. Some of its fibres were in close contact with 
if not continuous with, those of the panniculus. 

The Trapezius and the Deltoid may be regarded as one muscle 
often separated by the clavicle and the spine of the scapula. In many 
animals where the clavicle is absent their clavicular portions are 
continuous ; and in the Seal their scapular portions are also to some 
extent continuous. They form, indeed, one of the divisions, or sec- 
tors, of a lai^, circular, more or less, continiious sheet which,* in 
these and most other mammals, converges from the trunk upon the 
humeral segment of the limb and has its chief attachment to that 
segment ; though it^ or portions of it, may extend below the humerus 
and i^each even to the carpus or tarsus and the digits. Peripherally, 
this sheet is attached to the various surrounding parts of the trunk, 
including the head, the sternum, and, it may be, the linea alba and 
pubes, the ribs, the pelvis, the lumbar, dorsal and cervical spinous 
processes. It is the chief agent in moving the limb upon the trunk. 
It may form an almost continuous circular sheet; or it may be, 
and usually is» split into three radiating segments, which consti- 
tute the following muscles : (1) Trapezius with the Cervioo-humeral 
and Deltoid. (2) Pectoralis major and minor. (3) Latissimus dorsi. 
In the hind limb the radiating segments corresponding with these 
are composed of Glutaeus, with Sartorius and Tensor vaginse femoris. 
Gracilis and, perhaps. Psoas magnus. 

A second or inner circle, enclosed by the preceding, radiates from 
the base of the scapula to the trunk and, sometimes, to the head. 
It consists of the Serratus magnus anticus, the Levator scapulae, and 
the Rhomboidei. There is no correspondent to this circle in the 
hinder limb, the pelvis not beings like the scapula, moveable upon 
the trunk. 

Cervico-huniercd (Ortct.) arose from the transverse process 
of the atlas and passed to the part of the acromion where it 

and the foremost fibres (those arising from the 9th rib) passed, on the front of 
the bleeps tendon, to the fore part of the bicipital groore. The same thing has 
been observed by others. 
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blends with the spine of the scapula, and was there inserted 
superficially to the trapezius. (PI. IV.) In Phoca it arose from 
the same point in two portions, of which one passed to the 
outer tubercle of the humerus near the trapezius, while the 
other passed to the anterior angle of the scapula^ and over- 
lapped the supra-spinatus\ (PL VI.) 

Levator scapulce (Oryct. and Ph.) from the 2nd, 3rd, 4th, 
and 5th cervical transverse processes to the base of the scapula 
above the spine, and to the fascia covering the supra-spinatus. 
The hinder fibres were continuous with those of the next mus- 
cle, and inserted with them into the inner surface of the base of 
the scapula. (PL V. Vi.) 

Serratus magnua (Oryct. and Ph.) disposed much as in 
man, except that it formed a continuous sheet with the levator 
scapulae. 

Rhomhddeua minor (Oryct. and Ph.), a long muscle from 
the occipital crest, and the mesial cervical ligament to the base 
of the scapula near the spine. Bhamhoidem major much as in 
man. . (PL V. vi.) 

Deltoid (Oryct.) consisted of two parts— one, arising broad 
and muscular from the anterior edge of the outer part of the 
clavicle, descended, tapering, along the front of the arm, joined 
the biceps after being separated from it by the pectorals, and 
was inserted with it into the tubercle of the radius. The other 
part passed from the outer margin of the acromion and the 
spine of the scapula, as usual, to the rough ridge ou the outer 
side of the humerus. (PL iv.) In Phoca it arose from part of 
the supra-scapular fossa^ in the place of the infra-spinatus, and 
was inserted as usual. Some of its fibres were, as above said, 
confluent with those of the trapezius. (PL VI.) 

Suprorepinatvs (Oryct.). Its tendon was inserted some 
way down beneath the great tubercle of the humerus occupying 
a groove which was external to that for the biceps, and looked 
like a second bicipital groove; (Ph.) disposed as usual 

^ It did not extend to the mastoid prooesB of the temporal, though Meckel 
(Vergleichende Anatomie, iii. 476) describes it as so doing, and regards it as 
representing the deido-mastoid and the olaTicnlar part of the trapezius. It 
would seem more likely to be a portion detached nom the trapezius and at- 
tached to the large transverse process of the atlas. 

20—2 
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Infra-^spinatas and Teres minor (Oryct,) nothing particular; 
in Ph. very small, and almost confined to the under surface of 
the scapular spine. 

Teres major (Oryct.) arose from the inner surfeu^e of the 
angle of the scapula, the whole of the posterior margin being 
occupied by the triceps: (Ph.) from the external surface of the 
angle of the scapula. It was attached to the humerus, as usual, 
in botL 

Svh-ecapdaris (Oryct.) from the part of the inner surface of 
the scapula not occupied by the teres and from the wide post- 
coracoid ligament. Its tendon passed on the outside of the 
capsule of the shoulder-joint to the inner tubercle of the hume- 
rus; (Ph.) as usual 

Coraco-brachialis (Oryct.) from the coracoid and post-cora- 
coid ligament^ to the inner surface of the humerus as low as the 
supra-condyloid hole; (Ph.) absent, as well as the pectoralis 
minor. 

Biceps (Oryct.) had only one origin, viz., from the middle 
of the fore part of the coracoid pi-ocess. Its tendon passed di- 
rectly over the capsule of the shoulder-joint, between the tuber- 
cles of the humerus, and was inserted into the tubercle of the 
radius, being previously joined by the clavicular portion of the 
deltoid. It had no connection with the fascia or muscles of the 
forearm; but a few of its fibres passed with those of the bra- 
chialis anticus to the ulna (PL lY.). (Ph.) From the process 
(the short coracoid) projecting over the glenoid cavity. Its 
tendon did not pass through the shoulder-joint; though at one 
small point it was exposed to the synovial cavity. It was at- 
tached to the tubercle of the radius, not sending any fibres to 
the ulna (PL vi.) 

The more constant origin of the biceps seems to be from the coih- 
coid. In the Frog and the Bird it has no connection with the 
scapula. Where the coracoid is small there is usually only one 
tendon. In the Dog I found a slight furrow in this tendon sugges- 
tive of a division into two. When the coi*acoid runs oat into 
a process of any considei'able length the tendon is divided into two, 

^ The post-ooraooid notch is very wide in Oryeteropus, and ooeapied by a liga- 
-ment (like that oconpying the obturator hole) between the sab-soapolaiiB and the 
eapra-Bpinatos. . . ... 
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as in maiL The biceps may also, as in the Bird, derive a slip from 
the humerus, or from a {x>rtion of the external circular muscle 
described above (p. 298) as moving the fore limb upon the trunk. 
Thus in Orycteropus the clavicular part of the deltoid joins the 
biceps. 

Brachicdia anticus arose, in both animals, from the outer 
side of the shaft of the humerus behind the ridge descending 
from the outer tubercle, there being, as seems commonly the 
case, no portion corresponding with that which in man descends 
from the inner side of the insertion of the deltoid. It passed 
to the coronoid process of the ulna. In Orycteropus it received 
some fibres from the biceps ; and in the Seal a bundle of its 
foremost fibres passed to the biceps, and were inserted with it 
into the tubercle of the radius. 

Triceps extensor cubiti (OuYCT.) arose, as in man, by two 
portions from the hinder surface of the humerus and from the 
posterior costa of the scapula, just behind the glenoid cavity, and, 
further, by two additional divisions, from the whole of the pos- 
terior costa. Of these one was very large, occupying the greater 
part of the costa, while the other was smaller and near the 
angle and confluent, to some extent, with the latissimus dorsi. 
Some of the fibres of the latissimus dorsi also ran parallel with 
and close to, or conjoined with, those of the humeral portion of 
the triceps on the inner side of the arm. There were thus 
three divisions from the posterior costa of the scapula. They 
were more Qr less united; but it could be seen that the middle 
and largest passed over the end of the olecranon separated from 
its smooth surface by a bursa, as in man, and was inserted into 
the rough ridge just beyond it: the hindmost division, from the 
angle of the scapula, was inserted on the inner side of the ole- 
cranon; and the post-glenoid division was inserted on the outer 
side of the olecranon. The division of the muscle arising from 
the humerus (the post brachialis as it might be called) was 
distinct &om the scapular part, and was inserted into the upper 
surface of the olecranon, between the bursa just mentioned and 
the articular facet: an additional small portion (an anconeus^ 

^ This origin is found not nnfreqnently in the human subject and has been 
named Epitrochleo-anconeus, See p. 106, of this Vol. 
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intermta) passed from just above the inner condyle to the inner 
side of the olecranon. (PL v.) In Phoca the muscle arose by 
four divisions, two from the humerus and two from the scapula: 
one from the outer surface of the posterior angle of the scapula, 
distinct from the trapezius, passed over the point of the olecra- 
non sending a few fibres to it, and ran along the inferior edge 
of the forearm and paddle to the second phalanx of the 5th 
digit, serving to expand the paddle by separating the 5th and 
with it the other digits from the 1st: a second passed from 
the outer surface of the posterior costa of the scapula, behind 
the glenoid cavity, to the lower, or distant, part of the long 
posterior surface of the olecranon^: a third passed from the pos- 
terior and outer surface of the humerus, behind the outer tuber- 
cle, to the upper projecting angle and adjacent part of the 
hinder surface of the olecranon : a fourth passed firom the pos- 
sterior surface of the humerus, behind the external supra- 
condyloid ridge, to the rough upper surface of the olecranon 
behind the articular surface. These four portions were all more 
or less blended at their insertion. (PL VI.) 

No distinct anconeus extemus in either animal. 

Pronator radii teres was disposed in both as in man, except 
that it had no origin from the ulna. Pronator quadratus was 
smalL 

Flexor carpi radialis arose, in both, from the inner condyle of 
the humerus. In Oryct. it was attached to the head of the 2nd 
(index) metacarpal. A small sesamoid bone was included in it 
where it passed over the projecting scaphoid close to the meta- 
carpal. It sent a slip transversely, or with a slight inclination 
backwards, to the lower margin of the radius. (PL IV.) In 
Phoca it was inserted chiefly into the base of the 1st meta- 
carpaL Some fibres of its tendon were attached to the scaphoid ; 
and a slip passed on to the 2nd metacarpal. (PL vi.) 

This attachment to the 1st metacarpal in the Seal, and it was 
the same with the radial extensor, is favourable to the movement of 
the paddle, inasmuch as the osseous components of the Ist digit are 
the longest^ largest, and most fixed of the series. 

^ This is very broad and easily divisible into two portions, and is described as 
two by Meckel (2.c. 528^. It is rather surprising that he makes no mention of the 
extension to the 6th digit of the portion coming from the angle of the scapula. 
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Flexor caiyi tdnaris (Oryct.) as in man. — In Phoca it 
arose exclusively from the inner and back part of the large 
olecranon and the surface of the ulna. It had a slight insertion 
into the pisiform bone ; but the greater part of its fibres termi- 
nated in two broad tendons which passed one on the superficial 
the other on the deep aspect of the flexor tendons. Of these 
the superficial crossed, beneath the palmaris longus, to the radial 
side of the wrist, and was blended with the tendon representing 
the flexor brevis pollicis : it thus corresponds with the annular 
ligament of man, some fibres of whi^h are derived from the 
fl. c. u. The deeper tendon expanded upon the palmar aspect 
of the carpal bones. 

Palmaria longvs in Oryct. was merged in the flexor digito- 
rum sublimis. — In Fhoca it arose not from the inner condyle of 
the humerus but from the inner side of the olecranon where 
some of its fibres were continuous with those of the post-glenoid 
portion of the triceps. It expanded into the palmar fascia and 
sent a division to each of the three middle digita These were 
continuous with the sheaths of the flexor tendons by their 
superficial fibres, and by their deeper fibres were connected with 
the tendons of the flexor sublimis. A strong process of its 
palmar expansion passed outwards to the margin of the radius, 
carpus and poUex. (PL vi.) 

Flexor digitorum sublimis (Oryct.) comparatively small 
and imbedded in the much larger fl. dig. profundus. It arose 
from the internal condyle of the humerus and expanded at the 
wrist into a broad tendon which was superficial to the annular liga- 
ment, was connected with the subcutaneous cellular tissue and 
was the only representative of the palmar fascia. From this 
expansion a tendon passed to each of the four digits. Over the 
metacarpo-phalaugeal joints each of these tendons sent off a 
superficial expansion which blended with the sheath and cross- 
bands of the deep flexor tendon ; while the deeper portion of 
the tendon split into two, which separated, embraced the deep 
flexor, and passed behind it to be inserted into the base and 
sides of the second phalanx. (PI. iv.) In Phoca it was a very 
thin delicate miiscle, arising from a thin fascia on the surface of 
the flexor profundus. It terminated in three delicate tendons, 
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which passed to the three middle digits and were disposed as 
usual. They received a few fibres from the palmaris longus. 

Flexor digitorum profundus (Oryct.) very large, arising 
from the inner condyle, the interosseous ligament, and a con- 
siderable part of the palmar surface of the radius and ulna, 
so occupying the place of the fl. long, pollicis in man and much 
of that of the fl. subL dig., and forming a channel in which the 
latter muscle was situated. Its numerous fibres ended in a 
broad tendon which passed under the thick annular ligament, 
separated from it and from the subjacent bones by loose cellu- 
lar tissue, and divided into four tendons inserted into the 
terminal phalange? of the four digits. Each of these was 
divided by a longitudinal slit near its insertion. (PL m.) In 
Phooa its distribution was much the same; except that the 
greater proportion of the fibres arising from the radius passed 
to the 1st digit, constituting a representative of the flexor 
longus pollicis, which did not exist as a distinct muscle. 

The typically complete arrangement of the long flexors of the 
digits appears to be, as we find it in man, in three layers superimposed 
upon one another, viz. a superficial layer, consisting of the palmaris 
longus, which forms the palmar fascia, and is connected with the 
sheaths of the deeper strata and with the fibrous tissue of the cutis ; 
a middle layer, consisting of the flexor svhlimis digitorum, which 
passes to the 2nd phalanges of the digits; and a deep layer, consist- 
ing of the fl,exor profundus digitorum and the flexor longus poUiciSy 
when it is present, which pass to the terminal phalanges. Of these 
the last, or deepest, layer is the most constant, though it Rometimes 
&ils to pass to the firtst digit. The other two vary a good deal in the 
degree of their development, being sometimes very small, or more or 
less imperfect, or blended, as in Orycteropus, or partially united, as 
in Phoca; or the middle layer may be blended with the deepest 
layer. Often they fail to extend to the 1st and the 5th digits, as in 
Phoca, or to one of them. The comparison of them with the cor- 
responding muscles in the hind limb is interesting (p. 316). 

Lumbricales, in Oryct., passed from the palmar surface of 
the broad tendon of the preceding muscle to the radial sides of 
the four digits. — In Phoca they were absent. 

Flexor minimi digiti. In Phoca there was a distinct tendon 
passing from the internal condyle of the humerus to the 
unciform bone, where it was blended with tendinous fibres (fl; 
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brevis minimi digiti) passing to the second phalanx otihe 5th 
digit. 

Abductor minimi digiti (Oryct.) from ubiar side of nieta- 
carpal to ulnar side of first phalanx. 

Interossei (Oryct.), three palmar — one on the ulnar side of 
2nd digit and one on the radial side of each of the 4th and 5th 
digita They were all attached at the bases of the metacarpals; 
and the origin of that of the 5th digit extended over the others. 
There were four dorsal attached to the sides of the metacarpals, 
though still rather on the palmar than the dorsal aspects ; one 
passed to the radial side of each of the 2nd and 3rd digits 
and one to the ulnar side of each of the 3rd and 4th digits. 
There was therefore an adductor and an abductor of each digit. 
In Phoca there was also an abductor and adductor of each 
digit ; but all were on the palmar rather than the dorsal aspect. 

The typical arrangement of these deep muBcles (interossei, adduo^ 
tors and abductors) I think is as follows : a muscular belly lies u jx)u 
each side of each metacarpal, the two beUies being approximated, or 
united, on the palmar surface of the metacarpal at the middle and 
proximal parts. Towards the distal part they diverge ; and each is 
attached to the side of the sesamoid body, so constituting a short' 
flexor, while some of the fibres pass upon the sides and dorsal aspect 
of the phalanges. These' have the efiect of abducting or adducting, 
as the case may be, and, to a certain extent^ of extending the digit \ 
In the instance of the 1st and also in that of the 5 th digit, but of 
the 1st more particularly, the sesamoidal or flexor portions are 
more distinct fix>m the phalangeal or abductor and adductor portions 
than in the remaining digits. Hence we find, not unfrequently, ii^ 
the case of one or other, or both, of these digits an abductor and an 
adductor separate from the short flexor. In the remaining digits, 
indeed (and it may be so in the first and fifth), the sesamoidal por- 
tions are often wanting or nearly so. Moreover, some of the fibres 
passing to the phalanges may, and often do, extend further upon the 
palmar surface of the limb, gaining attachment to (t. e. origin from) 
the carpals or to some other of the metacarpals besides their own. 
This is particularly the case with the muscles passing to the ulnar 
side of the 1st and to the radial side of the 5th digit. These two not 
unfrequently meet and so cover the others, and their efficiency in ap- 
proximating the two marginal digits is thus materially increased. 
The muscles passing to the radial side of the 4th digit and to the 

^ This arrangement is vezy dearly seen in the Babbit, the flexor portioDB 
passing to the sesamoid bones being distinct from the abductor and adductor 
portions passing to the sides and dorsum of the phalanges. 
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ulnar side of the 2nd often do the same though to a less extent. 
The others, that is, those passing to the ulnar sides of the 3rd and 
4th and to the radial sides of the 2nd and 3rd digits, extend some- 
what upon the dorsal aspects of their respective metacarpals and 
may acquire an attachment to the adjacent metacarpals. In other 
words, those muscles which paas upon the palmar aspect^ and may 
be supposed to be associated with the flexor muscles in their action, 
have the effect of approximating the digits towards a line correspond- 
ing with the axis of the 3rd digit; whereas the muscles which pass 
upon the dorsal surface, and may be supposed to be associated with the 
extensors in their action, have the effect of abducting the digits from 
that line. Thus the palmar interossei cooperate with the flexors in 
the combined movements of flexion and approximation of the digits, 
while the dorsal interossei cooperate with the extensors in the com- 
bined movements of extension and separation of the digits ; and we 
thus And a reason for that arrangement of the interossei, which is 
very regular and which is very marked in the human hand where the 
lateral movements are free, though it is less marked in most of the 
lower animals. Indeed, in many of the latter the interossei are 
limited to the palmar aspect or extend, very little towards the 
dorsum. 

Supinator longns arose in both from above the internal 
Bupra-condyloid ridge. In Oryct. it formed a prominent ridge 
at the bend of the elbow ; and its tendon was partly expanded 
upon the back of the carpus and metacai-pus. (PI. III.) The 
deeper fibres of the tendon were attached to the ridges of the 
radius projecting between the extensor tendons; and some of 
them were inserted into the trapezium. In Phoca it was 
inserted into the projecting upper margin of the radius near 
the wrist \ 

Supinator brevis in both, as in man, but larger, and extend- 
ing further down the radius. 

Extensor carpi radialis, one muscle arising from the 
external supra-condyloid ridge beneath the preceding. In 
Oryct. it was inserted into the radial side of the 3rd meta- 
carpal in the position of the ext. c. r. brevior of man. — 
In Phoca it divided as it passed over the wrist into two tendons 
of unequal size. Of these the smaller was attached to the 
radial side of the 1st metacarpal, and the larger to the radial 
side of the 2nd metacarpal. (PL vi.) 

^ There was no trace of the second deeper portion of this muscle described by 
Meckel {Lc,5S5). 
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Extensor carpi vlnaria (Oryct.), from the outer condyle, 
from the wide outer surface of the olecranon and from the shaft 
of the ulna. Its tendon divided to be inserted into the 4th and 
5th metacarpals, the larger portion going to the former. — 
In Phoca it had a slight origin from the olecranon, in addition 
to that from the outer condyle, and was inserted into the ulnar 
margin of the 5th metacarpal, serving to adduct this digit and 
so to expand the paddle. 

Extensor communis digitorum (Oryct.) consisted of four 
tendons derived fr'om two bundles of muscle which arose, close 
together, from the outer condyle of the humerus. The tendons 
were joined at the wrist and passed to the four digits, each 
sending the deeper portion of its- substance to the bas^ of the 
second phalanx while the more superficial part ran to the base 
of the terminal phalanx. In Phoca there were two muscles 
arising from the external supra-condyloid ridge, one above the 
other. Their tendons passed through distinct grooves on the 
back of the radius ; and each supplied the outer four toes. The 
one {extensor communis digitorum) arose rather the higher, 
passed as one tendon over the carpus, and expanded web-like 
on the metacarpus ; and its four tendons ran along the radial 
side of the back of the phalanges ; so that it served to adduct 
the several digits to the pollex as well as to extend them. 
The other (extensor secundus digitorum) arising lower than, and 
lying on the ulnar side of, the communis, divided into four 
tendons about the middle of the forearm. These crossed beneath 
the tendons of the primus (two of them at least), and ran along 
the ulnar side of the back of the phalanges; so that they 
served to abduct the digits from the pollex as well as to 
extend them. The tendon to the 5th digit was larger than the 
others. (PL VI.) 

Extensor annularis in Oryct. arose from the outer condyle, 
external to the ext. communis. It had a strong tendon which 
ran beneath the tendon of ext. c, sent ofif a band to the base of 
the 1st phalanx of the 4th digit and ran on to the ulnar side of 
the base of the 2nd phalanx, close to the insertion of the 
deeper portion of the tendon of the ext. c. 

Extensor minimi digiti (Oryct.) arose from the outer con- 
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dyle external to the preceding and was inserted, much in the 
same way as it, into the uhiar side of the 1st and 2nd phalanges 
of the outer two digits. 

Hxtensor indicis (Ortct.), from the surface of the ulna 
beneath the ext. communis, divided into two tendons, of which 
one ran to the ulnar side of the first phalanx of the index or 
2nd digit, and the other to the radial side of the first phalanx 
of the middle or 3rd digit 

Extensor oesis metacarpi poUicis (Obyct.), a large muscle 
arising from the back of the radius and ulna, in the usual position 
of the extensors of the pollex in man, and passing superficially 
to the ext. c. radialis to be inserted into the trapezium which is 
the only rudiment of the pollex and which lies on the radial 
side of the base of the index metacarpal In Phoca it arose 
from the outer surface of the olecranon, passed in a deep 
groove on the edge of the radius, and was inserted into the 
radial maigin of the proximal end of the 1st metacarpal, dis- 
tinct frx>m and on the radial side of the tendon of the ext. c« 
radialis. 

Extensor primi intemodii poUicis (Oryct.), absent. In 
Phoca it arose from the olecranon beneath the preceding, 
passed in a groove of the radius, close to but distinct from the 
extensor digitorum communis, and was inserted into the back of 
the first phalanx of the pollex. 

Extensor secundi intemodii poUicis, absent in both. 

The typical arrangement of the extensoi's of the digits is in 
three sets of musoles. The first set is represented by the Extensor 
communis digUonMn arising from the radial side of the liinb and 
passing over the backs of the phalanges to the terminal phalanges 
of the foiu: outer digits. The tendons lie on the middle of the digits 
and extend on their radial and partly also on their ulnar side. The 
second set is represented by the £xte7teor secundus of the Seal and 
by the separate extensors of several digits in Orycteropus and other 
animals, and the extensor minimi digiti of man \ These lie on the 
ulnar side of the common extensor; and their tendons pass more 

■ 

^ A BmaU muscle lately pointed out to me by Mr Garrer in our dissecting 
room, in the body of an aault man, was probably also a repreaentatiye of this 
extensor secundus. It arose as a flat fleshy belly from the lower margin of the 
radius, on the ulnar side of Uie groove for the extensor of the terminal 
phalanx of the pollex, and ended in a thin tendon whidi joined the ulnar side of 
the extensor tendon of the 8rd digit. 
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on the ulnar ttide of the phalanges. Such of them as ' cross the 
tendons of the common extensor pass beneath them in so doing. 
This second set appears to coiTespond with the extensor brevis digi- 
torum pedis. The third set consists of the muscles which pass from 
the ulnar side obliquely across, beneath the two preceding sets, to 
the first and becond digits, commonly to the fii*st only, on the radial 
sida This set appeal's to coiTespond with the extensor longus pollicis 
and some of the peronei in the hind limb. 

The extensor tendons differ from the flexors in passing to the 
lateral as well as the median parts of the phalanges, which enables 
them to act as abductors and adductors as well as flexors of the 
digits; and it may be remarked that these lateral movements are 
associated with extension rather than flexion, attain their maximum 
in the extended and are at their minimum in the bent position. This 
is very obvious in the human hand. 

Hind Limb. 

JPsoaa magnua (Obtct.) much as in maiL In Phoca it arose 
from the lumbar transverse processes and last rib. The greater 
part of its fibres were inserted into the brim of the pelvis in 
front of the hip-joint ; some of them were continued down the 
inner side of the thigh, and inserted into the large rough supra- 
cjondyloid ridge. These were chiefly the fibres that arise low- 
est down, and which had therefore a nearly horizontal course \ 

There is no distinct internal trochanter in the Seal, and 
none of the fibres either of the psoas or iliacus internus are 
inserted in that situation. 

Psoas parvus in each was large, arose froQi the bodies of the 
lumbar vertebrsB and, slightly, from the edge of the hindmost 
rib, and was inserted into a projecting process of the pubes in- 
ternal to the psoas magnus. 

Iliacus internus (Obtct.) extended lower down the femur 
than in man. In Phoca it was represented only by a few fibres 
passing from the anterior surface of the ilium (internal to the 
attachment of the large quadratus lumborum which occupies 
almost all this surface of the ilium), and joining the psoas in 
the thigh^ 

^ It may be a question whether these fibres, arieing low down and passing 
to the femnr, appertain to the psoas or to the iliacus. hi the Babbit a muscular 
mass arising from the same part (the body of the last lumbar vertebra) is dis- 
tinct from the psoas, but joined with the remainder of the iliacus which arises 
irom the outer surface of the ilium. 

* Meckel describes the iliacus internus in the Seal. Duremoy appears not 
to have found it; and indeed its existence as a separate ipuscle may be ques-r 
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Gracilis (Ortct.) very broad from the symphysis and adja^- 
cent part of the pubes, over the inner side of the thigh, expand- 
ing upon the inner side of the knee, leg, ankle, and foot. Its 
hinder margin, united with the semimembranosus, formed a thick 
band attached to the ligaments beneath the internal malleolus. 
(PL IV.) In Phoca it was also very broad and covered the sym- 
physis pubis, being continuous with the muscle of the opposite 
side. The chief direction of its fibres was transverse ; but they 
radiated as they approached the leg, the upper fibres ascending 
nearly to the knee, and the lower fibres descending to the inner 
ankle, covering the interval between the internal malleolus and 
the OS calcis, and extending as a fascial expansion over the plan- 
tar fascia and muscles. Many of its fibres were inserted at right 
angles, or nearly so, into a tendon which ran along its fore part 
parallel with the tibia. This tendon passing the inner ankle, 
was continued, on the plantar aspect of the hallux, into a ten- 
don which represented the flexor brevis and the adductor hal- 
lucis and was inserted with them into the base of the first 
phalanx of the hallux; some of its fibres extending to the 
distal end of that phalanx. In one foot of this Seal the hinder 
margin of the gracilis tendon was also thick, and formed or 
contributed to form the superficial flexor tendon of the fifth 
digit. 

Pectinetis (Ortct.) from the margin of the pubes, internal 
to the gracilis, over the inner side of the thigh and knee in 
fix)nt of the gracilis. 

Adductores (Ortct.), a considerable mass in three divisions, 
magnua, longtis, and brevis. They arose from the lower part of 
the circumference of the obturator hole and were inserted into 
the linea aspera. Many of the fibres of the two sides met 
beneath the pubes behind the gracilis. In Phoca the muscles 
of the front of the abdomen overhung the knee ; and when 
these were removed a wide deep chasm was exposed between 
the long pubes, on the one side, and the thigh, knee, and leg, on 
the other. This chasm was crossed behind by a large muscle 

tioned. Meckel describes the psoas parvus as being larger and the psoas magnns 
as smaUer than I have represented them. In other respects his aoooont coincides 
with that in the text. Vergl. Anat, in. 691. 
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passing £rom the side of the symphysis pubis to the front of 
the upper part of the leg and knee beneath the gracilis. It 
may perhaps be regarded as an Adductor magntis. At the fore 
or narrow part of the chasm were two other adductors passing 
from the rough processes on the front of the pubes, internal to 
the psoas parvus, to the hinder surface of the femur. (There 
is no linea aspera as well • as no lesser trochanter in this 
animal) 

Sarioriua (Oryct.) small, had no connection with the ilium 
but arose from the hindmost rib, just external to the psoas, 
passed under the crural arch, and sent some fibres in company 
with the pectineus, over the knee. The greater part of its 
fibres, however, were lost in a tendinous expansion covering 
the vastus intemus, and descending between it and the ad- 
ductors to the linea aspera. In Phoca it passed from just 
beneath the anterior spine of the ilium to the upper surface of 
the patella. 

Quadriceps (Oryot.) arose as in maa The tendo patellsd 
was broad and inserted into the tubercle projecting from the 
line of confluence of the tibia and fibula as well as into the 
tuber tibiae. In Phoca the muscle was large and attached to 
the front of the iliimi above the hip-joint, also to a rough sur- 
face which seems to represent the anterior spine of the ilium, 
as well as to the femur. 

Buttock and back of hinder Limb. 

Olutcms maadmvs (Oryct.), a very broad and strong muscle 
arising from the whole of the crest of the ilium as well as from 
the sacral and several of the caudal spines. It almost enveloped 
the thigh. Its foremost fibres which might perhaps be called 
tensor vagince femorts, arising from the lower margin of the 
ilium beneath the ant. sup. spine; passed on to the fore and 
inner part of the thigh. The middle portion of the muscle was 
spread out over the outer side of the thigh, the knee, and the 
leg, reaching nearly to the heel. The hindermost fibres wound 
beneath those in front of them, giving a thick margin to the 
muscle^ and reached the hinder and inner part of the thigh. 
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knee and leg. All these widely disposed and strong fibres 
were inserted into the various parts of the fascia of the thigh, 
knee and leg, and, as I have said, nearly ensheathed the limb. 
The deeper fibres of its middle part were in great measure 
inserted, as in man, into the projecting ridge on the outer side 
of the shaft of the femur; while some of them passed into the 
fascia covering the vastus extemus, and so formed a stratum 
beneath the more superficial layer of the muscle. (PL v.) 

Thus the glutaeus acts as a powerful retractor of the whole 
limb, of the leg and thigh at least, and contributes to strengthen 
the backward movement of the foot in scrapping. In Phoca 
it arose from the back of the crest of the ilium, the sacral spines, 
and the sacro-iliac ligaments, and was attached to the trochanter 
and the external supra^condyloid ridge of the femur, while its 
lower part expanded over the knee-joint. Some of its fibres 
were continuous with those of the vastus extemus. (PI. vl) 

OlutcBua medius (Ortct.) from the outer surface of the 
ilium, beneath its crest, to the broad truncated upper surface 
of the trochanter. In Phoca it was small from the hinder and 
under surface of the ilium to the top of the trochanter. 

Olutceua minvmua (Ortct.) scarcely distinguishable from the 
preceding, In Phoca it was large, passing from the concave 
binder surface of the ilium to the fore part of the great 
trochanter. 

PyrifomvU^ in both, as in man. Ohturalorea, large. OemeUi 
were disposed in Oryct. aa in man, but were scarcely distin- 
guishable from the obturators in Phoca. Quadra^tua femoris, 
not a distinct muscle in either. 

Biceps flexor cruris (Oryct.) consisted of one portion only, 
passing from the posterior inferior spine of the ilium, the ilio- 
sacral ligament, and the lateral part of the sacrum, to the lower 
part of the back of the leg, where it blended with the tendo 
Achillis and was inserted with it into the os calcis. (Fl. IV.) In 
Phoca it consisted of two portions — (1), arising from the tuber 
ischii radiated into a broad muscle, the thin tendon of which 
was spread out over the fibula and fore part of the leg, reaching 
as low as the ankle; (2), a muscular strap from the under surface 
of the sacro-ili^ ligament and sacrum crossed deeper than the 
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first portion and passed down to the outer malleolus and th^ 
sheaths of the extensor tendons of the foot\ 

SemimeniJmmosus (Obtct.) from the broad outer surface 
of the tuber ischii and the side of the tail to the upper part of 
the inner side of the leg. 

Bemitendino8ii8 (Ortct.) arising from the tuber ischii above 
the semimembranosus/ crossed the latter at an acute angle, and 
descended beneath it to the inner side of the leg. Its lower 
margin was attached strongly to the ligaments behind the inner 
miEdleolus. 

In Phoca I could not distinguish between these two muscles 
in any part of their coursa They arose from the sides of the 
three foremost caudal vertebrae^, their fibres meeting those of 
the opposite side above the tail. They formed a broad oblong 
muscle, the tendon of which was expanded over the upper half 
of the tibia. 

Paplitanuf, in both, large and disposed as in man. 

Ocutrocnemiua (Obtct.) had three heads : (1) from the outer 
condyle of the femur with a sesamoid bone in its tendon; 
(2) from the inner condyle of the femur; (3) from the head of 
the fibula by a thin tendon. It formed a broad muscle covering 
the back of the leg; and its chief insertion was into the pro- 
jecting point of the os calcis. The greater number of the 
fibres which arose from the fibula crossed beneath the rest of 
the muscle, and were inserted into the fascia at the back of the 
leg and the side of the tibia. Those fibres which formed the 
innermost part of the outer head and so corresponded with 
the Plantaria of man were placed deeper than the rest of that 
belly in the leg; and the greater number of them crossed 
behind it to its inner side, passed by the inner side of the tendo 
Achillis, expanded upon the extremity of the heel-bone covering 
the insertion of the tendo Achillis into it, and were continued 
into the plantar fascia. This plantar fascia was disposed much 
as in man, and was connected with the sheath of the flexor 
tendons, and so with the heads of the metatarsal bones and the 

^ The continaation of the tendinous fibies of the bioeps into the sacro-sciatio 
ligament of man is a representative of this second origin of the muscle in the 
Seal, and of the similar origin in Oiyoteropus. 

VOL. II. 21 
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phalanges. The deeper portions of each division, however^ 
except in the case of that to the poUex, split and passed on 
either side of the deep flexor tendon; (just as do the divisions 
of the short flexor in man which they no doubt represent) to be 
inserted into the base of the second phalanx. It may be added« 
that having passed to the upper surface of the tendon, in each 
instance, they united, thus quite embracing it^ and again 
separated. 

In Phoca the Oa^Qcnemius arose as usual from the con- 
dyles of the femur and the inner maigin of the upper part of the 
tibia, and had no connection with the fibula. Its tendo Achillis 
was inserted into the heel-bone. The inner and deeper portion of 
the outer head formed the Plantaris* This was a distinct muscle 
beneath the gastrocnemius. Its tendon passed over the heel on 
the inner side of the tendo Achillis and was continued into the 
sole, where it formed a fascial expansion beneath that of the 
gracilis, and closely connected with the expansion of the flexor 
digitorum. The greater part of it, however, was, on the left 
side, continued as the superficial flexor tendon of the 4th and 
5th digits. On the right side it formed the superficial flexor of 
the 4th digit only, the superficial flexor of the 5th digit, on this 
side, being derived from the gracilis. (PL vi.) 

The disposition of the plantaris in these animals, and especially 
in OiycteropuB, indicates that it is in them the homologae of the plan- 
taris, plantar fitsda and flexor digitorum hrevis of man and that it, 
and therefore these three, may be regarded as serially homologous 
with the pabnaiis, the palmar fascia, and the flexor digitorum subli- 
mis of the fore limb. The tendency of the latter muscle to disappear, 
as observed in these animaJs and especially in the Seal, is in harmony 
with the more or less complete absence of the muscular fibres of the 
flexor digitorum brevis; and its dose connection with the flexor pro- 
fundus in the Seal is in interesting harmony with those of&ets of the 
flexor digitorum pedis in that animal (see below), which represent 
parts of the flexor brevis. 

TibioMs posticus (Oryct.) from the back of the tibia and 
the back of the head of the fibula. It descended in two tendons 
on the inner side of the tibia. Of these the superficial, fixMn 
the tibial part of the muscle, sent a slip to the flexor digitorum, 
and another to the* plantar fascia, and was continued along the 
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inner side of the naviculiur and cuneiform bones to the inner 
side of the head of the first (hallux) metacarpal, sending ia slip on 
to the inner side of the base of the first phalanx. The deeper 
tendon, from the fibular part of the muscle, was inserted into the 
hinder part of the scaphoid bone. (PI. lY.) In Phoca it arose 
from the interosseous ligament and the tibia» beneath the flexor 
digitorum. It was inserted (1) into the scaphoid ; (2), by a dis- 
tinct slip, into the inner side of the proximal part of the 1st 
metacarpal ; (3) a considerable portion of its tendon extended 
into the ligaments under the tarsus and into the tendinous 
structure whieb represents the short muscles of the hallux. 

(PLVL) 

Flexor digitorum (Obyct.) large from the head and back 
part of the fibula^ in the place of the fl. long, poll of man, from 
the deep interosseous space and the inner edge of the tibia by 
an expansion coFering the tibialis posticus. It passed beneath 
the annular ligament, formed a broad thick tendon in the sole, 
which divided into five tendons passing to the terminal pha- 
langes of the five digits, each presenting, as in the case of the 
fl. dig. prof, of the fore limb, a longitudinal slit previous to its 
insertion. 

In Phoca the Flexor digitorwm descended the back of the 
leg in two bellies, one occupying the position of the flexor 
longus pollicis of man and arising from the back of the fibula^ 
and the other that of the flexor digitorum and arising from the 
back of the tibia and aUo of the fibula, so covering the tibialis 
posticus. The former was much the larger, and its tendon 
passed over the groove in the backwardly projecting astraga- 
lus. The tendon of the latter portion accompanied that of the 
tibialis posticus behind the inner malleolus. The two tendons 
united into a broad flat band from which two tendons passed to 
each of the digits except the 5th. These tendons stood iu the 
relation of superficial and deep flexor tendons. The superficial 
tendons were connected with the sheaths; and their deeper 
or upper strata passing in the sheaths, divided to give passage 
to the deep flexor tendons, were continued along the plantar s\ir- 
face of the first phalanges between the deep flexor and the pha- 
langes, and were inserted into the base of the second phalanges. 

21—2 
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In the case of the pollex the superficial tendon did not diyide 
as in the other toes, but was inserted along the fibular side 
of the 1st phalanx, the prolongation of the tendinous represen- 
tative of the flexor brevis pollicis being continued along the 
planter surface of the phalanx between it and the deep flexor. 
The tendons of each muscle (fl. L p. and fl. dig.) contributed 
some fibres to each of the tendons (with the exception presently 
to be mentioned), but the deep tendons were derived mainly from 
the flexor longus pollicis, the flexor digitorum being distributed 
chiefly to the superficial tendons. The superficial tendon of 
the 4th digit was in one foot, and that of the 5th in both, 
derived firom the plantaris. 

The typically complete arrangement of tihese flexors of the digits 
appears to be in three layers similar to and homologous with those 
of the corresponding muscles in the fore Umb (p. 304). Thus the 
superficial layer consists of the plantarisy which forms the plantar 
fascia and is connected with the sheaths of the tendons of the deeper 
layers and with the fibrous tissue of the cutis. The middle layer 
consists of the fitaoor brevis digitarum, which passes to the second 
phalanges of the digits. The deepest layer consists of the fieaoor 
longus dtgUoruan and Jlexor longus pollicis; these two, as in the fore 
limb, being rarely separate except in man; and even in him they are 
not completely separate, inasmuch as they are connected by a tendi- 
nous slip, the reminder and representative of the closer union in 
other animals. Moreover, the two superficial layers are variable as 
to tlie distinctness of their development. The middle layer often does 
not extend beyond the region of the foot. Often it is more or less 
blended with (it might be expressed arises from) the deepest, or, as 
in Orycteropus, with the superficial layer, or, as in Phoca, wiUi both 
the deep and the superficial layers; and one or both of the superficial 
layers often £ail to pass to certain of the digits, more particularly to 
the 1st or the 5th or to both. In Phoca, as we have seen, they do not 
pass to the 5th and pass to one side only of the 1st digit \ The oon- 
tinuity between the crural and pedal parts of the superficial layer, 
though interrupted in man at the heel, causing a division into planta- 
ris muscle with tendon and plantar fascia^ is commonly maintained in 
other mammals. The rule of the perforating relation of the tendons 
of the two deepei: layers is observed with remarkable constancy in 
both limbs. 

^ It will be observed that in Phoea the eomponenis of the middle layer arise 
in both fore and hind limbs chiefly from the deep layer. 

An interesting illustration of &e homology of the flexor finblimis in the fore 
limb with the flexor brevifl in the hind limb is presented in the Babbit by the 
faet that one part of the former, that to the 5th digit, ascends no further than 
the carpus, where it arises as a fleRhy belly from the aheath of the tendons. 
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Lumbricales (Obyct.) from between the divisions of ' the 
flexor tendons to the radial sides of the phalanges ; — absent in 
Phoca. 

Accessorius (Ortct.) represented by a tendinous band pass- 
ing from the outer side of the os calcis and joining the broad 
tendon of flex. dig. before its division. In Phoca it was a 
considerable fleshy mass passing from beneath the groove of the 
peron^us longus to the tendon of the plantaris. 

Abdv/ytor a/nd Flexor brevis haUucis not present. in either, 
or represented only by tendinous structure. The abduction of 
the hallux was effected to a greater or less extent by the 
tibiales muscles. 

Adductor hcMvcis (Oryot.) from the head of the middle 
metatarsal to the outer side of the first phalanx of the hallux ; 
in Phoca represented only by tendinous structure. 

Adductor minimi digiti (Obyct.) from the middle meta- 
tarsal near preceding muscle to inner side of first phalanx; 
absent in Phoca. 

Abductor minimi digiti (Oryct.) as in man ; absent in 
Phoca. The abduction of this digit was in both effected 
mainly by the peronel 

Interoasei were, in both, situated upon the two sides of 
the three middle metatarsals, and passing to the sides of 
the phalanges and the sheaths of the tendons served as ad- 
ductors and abductors of the respective digits. I could scarcely 
distinguish which were 'dorsal' and which 'plantar.' That 
upon the radial side of the 3rd digit in the Seal was very 
indistinct 

TibicUts anticua (Oryct.) from the usual position on the 
outer surface of the tibia and from the tendo pateUae, a broad 
muscle covering the extensor dig. It formed two tendons 
above the ankle. Of these, one was inserted into the internal 
cuneiform bone, and the other into the adjacent part of the 
Ist metatarsal (PL ill.) In Phoca its disposition was much 
the same, the slip to the Int. cuneif. was however much smaller 
than that to the metacarpal. (PL vi.) 

Hztensor digUorum (Oryct.) arose by a strong tendon 
from the outer side of the fore part of the external condyle 
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of the femur and slightly from between the tibia and fibula. 
It divided into four tendons to the four outer toes. They were, 
however, peculiarly disposed. (PI. in.) That to the 2nd digit 
divided on the instep into two, of which the outer passed to 
the outer side of that digit and the inner sent a slip to the 
ext. hallucis and then passed on to the inner side of the 
2nd digit The two portions to the 2nd digit then united, 
forming a tendinous expansion over the first phalanx.. Part 
of this expansion was inserted into the base of the 2nd 
phalanx ; while the narrow remaining superficial part was con* 
tinned to the base of the terminal phalanx. The 2nd tendon 
passed to the inner nde of the 3rd digit. The 3rd tendon 
divided; its inner portion passed to the outer side of the 
3rd digit, and its outer portion to the inner side of the 4th 
digit. The 4th tendon passed to the outer side of the 4th 
digit and to the 5th digit The tendons were disposed on 
the phalanges of the several digits in the same manner aa 
on the 2nd. — In Phoca it was disposed much as in man ; and 
each of its tendons passed over the first phalanx in three bands 
joined by a web. The middle band was inserted into the 2nd 
phalanx, and the two lateral bands converged to the middle 
of the 3rd phalanx. 

Extensor hngtia poUicis, in both, much ba in man ; except 
■that in Obyct. it received a dip from the ext dig., and in 
the Seal it passed on to the inner side of the head of the 
metacarpal over the insertion of the tibialis anticus, and 
then crossed back again to the outer side of the 1st phalanx, 
along which it ran to the 2nd phalanx. 

Eifftenaor brems digitorum in both arose as in man. In 
Oryct. it had three tendons, which passed to the three 
middle digits joining the long extensor tendons. In Phoca 
it consisted of only two portions, of which one passed to the 
tibial side of the 2nd digit, and the other to the fibular side 
of the 4th digit 

Peronei in Oryct. passed behind the outer malleolus in 
four tendon& One, from the outer part of the fibula, joined 
the extensor tendon on the outer side of the 4th digit; a 
second passed to the process at the outer side of the base of 
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ihe 5th metacarpal ; and a third passed to the outer side of 
the first phalanx of the 5th digit. The last two arose from 
the part of the fibula occupied in man by the peroneus brevis 
and tertiua The fourth (peroneua longua) followed its usual 
course to the outer side of the base of the Ist metatarsal, but 
sent a slip to the inner side of the base of the 5th metatarsal ; 
and hence it adducted, or drew towards another, these two 
toes. 

In Phoca the Peroneus longua was attached to the outer 
condyle of the femur* as well as to the fibula. It passed 
in front of the outer malleolus, then, in a deep groove in 
the OS calcis and the cuboid to the 1st metatarsal. Two other 
peronei, fit)m the outer and back part of the upper two-thirds 
of the fibula^ descended behind the outer midleolus, crossed 
beneath the peroneus longus, and passed, one to the base of 
the 5th metacarpal and the other to the base of the outer side 
of the first phalanx of the 5th digit. 

The effect of all the peronei is to abduct the whole foot ; 
and the two short peronei are the main agents in expanding 
the paddle. 

Neck and Teunk- 

Stenuhmaetoid (Obtct.) from sternum and inner fourth 
of clavicle to mastoid ; a slip detached from the sternal portion 
formed the depressor auria In Phoca it was a thin muscle 
arising from the margin of the epistemum, and inserted by 
a small tendon into the mastoid process*. 

StemO'hyoid (Oryct.) as in man. In Phoca, as it descended 
from its usual position on the hyoid, where some of its 
fibres were continuous with the genio-hyoid, it spread out, 
fanlike, and was attached to the sternum, to the inner tubercle 
of the humerus and to a fascial band (a representative apparently 
of the costo-coracoid aponeurosis) extending between these two. 

This disposition of the muscle shows pretty clearly that the omo- 
hyoid in Man is a derivative from the stemo-hyoid, that is to say, is 

^ Meckel does not mention this attaohment in the Seal, thongh he observed 
it in some other oamiYon. (Z. e. 628.) 

* Meckel did not observe this mnsole^ and therefore sappoeed the sterao- 
mastoid to be absent in the Seal. (I. e. m. 434.) 
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the homologue of the outer portion of this ' stemo-omo-hyoid ' of 
the Sea). 

Stemo-thyoid, MyUhhyoid, Oenio-hyoid, Oenio-hyo-fflossus, 
Hyo-glossua, Styh-ghssus^ Stylo-hyoid (in Ortct.), and Mcls- 
aeter in both much as in man. 

Digastricus, in both, from the mastoid process to the angle 
and lower margpln of the jaw. Near its middle it presented, 
in the Seal^ a superficial transverse tendinous division which 
is probably the representative of the more distinct tendinous 
division in inan\ In this animal a portion of it arose from 
the tympanic bulla close to the styloid process, and seemed 
to be the representative of the stylo-hyoid. 

Pterygoid, in Phoca, formed one muscle arising from the 
outer side and edge of the slightly developed pterygoid 
part of the sphenoid and passing to the inner side of the 
angular part of the jaw. 

Tensor palati, in Phoca, arose from the sphenoid close to 
the anterior and outer part of the tympanum, external to the 
Eustachian tube, passed round the groove in the slightly pro- 
jecting single pterygoid plate, and expanded into th^ palate. 

Levator palati (Phoca) from the anterior surface of the 
bulla, near the preceding, radiated into the palate. 

The Eustachian tube just admitted an ordinary probe. Though, 
close to these muscles, tt was clear that they oould act upon it or 
inflttenoe the condition of its orifice or tube. 

Bcalenue (Obtct.) one large muscle descending from the 
cervical transverse processes down in front of the serratus as 
low as the 6th rib. In Phoca it divided as it descended into 
two portions, of which one was attached to the first rib above 
the pectoralis minor and the other into the 4th and 5th ribs 
above the digitations of the serratus magnus. 

1 In the Gtdnea-pig, where the mnsele pasees fnrther forward, nearer to the 
BymphyBiB, the tendinoua diyiaion is etiU more marked, involying the greater 
number of the fibres; yet the mnaole has nearly a straight course mm its 
otigin to its insertion. 
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DESCRIPTION OF THE PLATES. 

Plate IIL OBYarEKOPUB. The integuments have been removed 
from the left side of the neck and the outer part of the left arm 
and fore-arm, to display the platysma mjoides. A deeper dissec- 
tion of the right arm and palmar aspect of the fore-arm and paw, 
and of the right leg and foot are also shown. 

PL m., platysma myoidea. Sup. /., supinator longus.. 

Depr, ojwr.y depressor auris. AUr, amr.y attrahens auris. DepA 
lab. inf., depressor labii inferioria. Bucc., buccinator. Lev, lab. «., 
levator labii superioria. Lev. ru, levator nasi. 

D.y deltoid. Feci., pectoralis major, cut fibres o£ B., biceps 
(7. br,^ ooraco-braohialis. Tr., triceps, X., lumbricL Fl, e. u., 
flexor carpi ulnaris. Sup. Z., supinator longus reflected. iV. <L, 
pronator teres. FL e. n, flexor carpi radialis. Fl. <L «., flexor 
digitorum sublimis. Fl. d. p., flexor digitorum profundus. 

Tib. a., tibialis anticus. JSasL d., extensor digitorum longus. 
Bxt. p., extensor poUicis. Fer. l.y peroneus longus. Per., peroneL 
Et^. d. br.y extensor digitorum brevis. T. p., tibialis posticus. 

- ' Plate lY. Dissection of the muscles on the anterior aspect of 
Orycteropus. 

(Lffi Side.) Mas., Masseter. 

AUr. cmr.f part e{ attrahens auris to lower jaw beneath condyle. 
D^pr. aur.y depressor auris descending on anterior surface of (St. m.) 
stemo-mastoid. £xt. jug.^ external jugular vein. Trap,^ trapezius. 
C. h., cervico-humeral. 

D. D.y deltoid. Subd.f subclavius. 2Vt^ triceps. Sup. L, supi- 
nator loDgus. Sup. 5., supinator brevis. £xt. c. u., extensor carpi 
ulnaris. Fxl. nUn. d., extensor minimi digiti. Fxt. ind., extensor 
indicis. Fxt. ann., extensor annularis. EaBt. p., extensor pollicis. 
'Fxt. d.y extensor digitorum. Ext. e. r., extensor carpi radialis. Ext. 
ind.-y extensor indicia 

S.J sartorius. Add.^ adductors. Fl t., vastus intemns. &r., 
gracilis. T, p.y tibialis posticus. T. a., tibialis anticus, PL f.^ 
plantar fascia. FL d, flexor digitorum. P/., plantaris. Oaetr., 
gastrocnemius. S. memb.y semi-membranosus. 

{Right Side.) Digast., digastricus. Thyr. h., thyro-hyoid. St. A., 
stylohyoid St. th. stemo-thyroid. Sl A., stemo-hyoid. 

C. br.y coraco-brachialia B.y biceps. 2)., part of deltoid that 
joins biceps. P. pectoralis major. P. min., pectoralis minor. 

El. d» s.y flexor digitorum sublimis : of the division to .index 
finger the superficial part connected with sheath of tendon semains ; 
the strong transverse straps are also seen ; in the case of the other 
fingers the superficial part and the transverse straps have been re- 
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moved, showing the remainder dividing and giving passage to the 
tendons of the deep flexor. 

Fl, c. r.y flexor carpi radialis. FL d. p.^ flexor digitorom pro- 
fundus. Fr. t, pronator teres. Fl. c. u., flexor carpi ulnaris. TV., 
four portions of the triceps. SvJbsCj sub-scapularis. T, m., teres 
major. Seal, ant., scalenus anticus. Subd.^ sub-claviua. FeeL 
min,, pectoralis minor. Pect., pectoralis major. 

Obi. e., obliquus extemus. 

01., glutseus maximus. S., sartoriusL Fed-^ pectineas. Or.^ 
gracilis. 

Plate Y. Dissection of the muscles on the posterior aspect of 
Oiycteropus. 

The l^ side shows the more superficial muscles. 

AUr. a/ur., attrahens auria. Z0O., levator auris. Betr,, retrahena 
auris. 

Trap., trapeziua Cervioo-hameral is drawn aside by a hook. 

TrL^ triceps. 

Zot d.j latifwimus donL 

01., glutsBUB maximus. 

The right side shows the deeper musdea. 

Temp», temporal muscle. Sfl.^ splenius. C K, oerrioo-humeraL 

Lev, sc., two portions of levator scapula. RK mm., rhomboideua 
minor. 

Eoct. d., extensor digitorum. Exl. e. r., extensor carpi radialis. 
Sup. I., supinator longus. D., deltoid, the portion of the deltoid in- 
serted into the humerus divided and reflected. 

T., the terminal part of {Tri^ the scapular division of the triceps 
reflected to show its insertion into the distal part of the olecranon. 
Tr., the humeral division of the triceps inserted into the upper part 
of the olecranon. 

SubcL, sub-olavius appearing from beneath the clavicle and at- 
tached to the fascia covering the supra-spinatus. 

T. mm., teres minor. S. se., supra-scapularis, 

Serr., serratus magnus anticua EJh.^ Hhomboideus. Long, d., 
longitudinalis dorsi. S. I., sacio-lumbalis. 

01. filed., gluteeus medius. 01. m. (1), origin of glutseus maximus 
from mai^n of ilium beneath the anterior superior spine. 01. m. {2), 
deeper portion of glutaeus maximus attached to femur and expandui^ 
over knee. The proximal part, or origin, has been removed. 

S. memb., semi-membranoeus. ^S^. tend., serai-tendinosus. V. ext.^ 
vastus extemus. E., rectus femoris arising from ilium. Ei., biceps 
flexor cruris. Oastr., gastrocnemius. 

Plate YI. Seal. Fig. 1. Musdes on hinder aspect, letters as 
above. Pig. 2. Muscles on anterior aspect Fig. 3. Muscles 0$ hce 
and ear. 



NOTE ON THE ANATOMICAL DEVELOPMENT OF 
THE KUMINANT STOMACH. By J. Gedge. PL vii. 
Figs. 1 to 4. 

Comparahye Physiologists, in treating of the ruminant 
stomach, lay great stress on the early development of the fourth 
or true stomach. The food of the new-bom lamb being fluic^ 
no cud-chewing is required ; and hence this fact has teleological 
significance. Upon examining the stomax^h of a foetal calf 
shortly before birth, and observing how greatly the fourth 
stomach surpassed in size the other three, I became convinced 
of the truth of this statement, and shortly afterwards on ex- 
amining a foetal calf in the fourth month, I expected to confirm 
my previous observation. Such, however, was not the case; 
at this period the first stomach was distinctly the laigest. 
Treatises on the subject only led me to infer that the fourth 
stomach in the foetal state always exceeded the other three in 
development So wishing to explain this discrepancy, I have 
this year made a point of examining the stomachs of all the 
foetal ruminants used in my histological researches ; and the 
result arrived at is, I think, of sufficient interest to merit a 
note here. 

These observations have all been made on foetal lambs. 
The stomachs have been carefully filled with fluid without 
removing the peritoneum so as to separate the cavities ; and any 
incorrectness or inference that might have been drawn from 
unequal distention of the several parts of the organ has gene- 
rally been guarded against by examining the stomach of the 
second foetus — an advantage gained by using this particular 
ruminant. Tolerably accurate outlines drawn with mechanical 
aid are appended in PL ill. In the place of giving the supposed 
age the length of the foetus is in each case indicated. 

Fig. 1. Stomach, natural size. Foetus, 2^ inches. Here 
the four cavities are very nearly of equal size. No evident pre- 
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ponderance of one cavity over another could be made out. In 
only one instance have I had the opportunity of examining the 
fcBtus at an earlier period ; and then the same relative proper* 
tion existed. 

Fig. 2. Stomach, natural size. Foetus, 5^ inches. In this 
case the first stomach (paunch) was seen at once to be nearly 
twice the size of the other three cavities put together. If we 
call the 1st, 2nd, 3rd, 4th cavities a, b, c, d respectively, their 
relative capacity may be briefly indicated thus : a=^hdy b^d, 
2 , 

It is difficult to understand the purpose of this great develop- 
ment of the paunch at this very early period. It may, however, 
be accounted for by the fact that during the apparent pause in 
the development of the fourth cavity the glandular structure of 
this the true stomach is being laid down. The structure of the 
walls of the paunch is comparatively ill-developed even at birth. 
The paunch of a foetus ten inches in length was still obviously 
the largest cavity. 

Fig. 3. Stomach, one-fourth of natural size. Foetus, 13 
inches. Here the fourth has slightly exceeded the first in 
size. 

Fig. 4. Stomachy one-fourth of natural size. Foetus, 21 
inches. In this instance, we see the proportion of the cavities 
just before birth, and the preponderance of the fourth cavity is 
obvious. 

AVATOHIOAL SOKOOLB, CaUBBIDOI. 



ON THE FUNCTIONS OF THE BUCCAL BRANCH 
OF THE FIFTH NERVE. By James Baihcabt, M.B., 
Demonstrator of Anatomyy Guy's Hospital. 

The nervous supply to the Buccinator has been for some 
time the subject of argument, the difficulties in the way of 
absolute proof in man being great. It could only occasionally 
happen that an opportunity of making any observations on the 
functions of the nerves supplying it would offer itself; and the 
question is so constantly arising both in anatomical and clinical 
teaching that I have thought that any evidence bearing upon it 
would be useful, and, for this purpose, have made some ezperi- 
ments in the Uving dog to aacertain by division of, and applica. 
tion of galvanism to, its two nerves (the fifth and the seventh), 
which of the two, and whether or not both, supplied the muscle. 
In these experiments the dogs were kept under the influence of 
chloroform, and kUled by pithing them, before they recovered 
from its influence. 

In man the evidence afforded by disease has been quoted 
both in favour of the muscle being supplied by the third divi- 
sion of the fifth, and against it By Dr Todd in favour of that 
view, and in explanation of the partial paralysis occurring in 
hemiplegia: Dr Jackson, Dr Saundera, and Dr Wilks taking 
the opposite view. A paper by Prof. Turner in the Journal of 
Anat and Phys. I. 83, giving details of a case in which the 
buccal branch came from the second division of the fifth, seems 
to be almost conclusive evidence of its being a sensory nerve. 
The fact, however, of its being still taught by some teachers of 
anatomy that it is a motor nerve shows that still more evidence 
may be useful in getting the description of the motor supply to 
the buccinator removed from the routine of the text book& 

In the experiments which follow I was assisted by Mr 
Joshua Duke. 

In the first place, after pithing the dog a dissection was 
made of the muscles and nerves of the face. The buccal branch 



326 MB BANKART, 

of the fifth was seen lying upon the buccinator and dividing 
into two branches just as it emerged from under the middle of 
the anterior edge of the masseter muscle. The fibres of the 
nerve were traced to the upper and lower lips nearly to the 
median line. The buccinator was thin, but its fibres were 
distinct. On first removing the skin and exposing the seventh 
nerve, the two poles of a galvanic battery applied to a portion 
of the nerve produced tonic contraction of the muscles towards 
which the branch ran. By the time that the fifth nerve was 
dissected out the parts had become rather dry, and no impor- 
tance was attached therefore to the fact that no contraction 
followed the application of the galvanic current. No difficulty 
was experienced in finding the nerve, which emerges from 
under the masseter at a point midway between the zygoma and 
the lower edge of the lower jaw. The facial vein runs parallel 
to the edge of the muscle and dose to it, and a large branch 
from under the ramus of the jaw joins it at a point very nearly 
over the position of the nerve. The other side of the face was 
afterwards dissected by Mr Duke. His notes state that the 
nerve bifurcated far back under the masseter, was deeply placed 
on the mucous membrane of the mouth, and, apparently, did 
not give any filaments to end in the buccinator muscle. 

In the second experiment chloroform was administered to 
the dog, and the skin divided for about two inches transversely 
across the anterior edge of the masseter, nearly to the angle of 
the mouth. The facial nerve was then exposed, and the vein 
seen lying close to and parallel with the edge of the muscle. 
After a little dissection under the edge of the muscle, the upper 
branch of the buccal branch of the fifth was found and traced 
up to the junction with the lower branch. The trunk of the 
nerve was then separated from the surrounding parts^ and a 
piece of glass rod placed underneath it, and the two poles of a 
galvanic battery applied to a portion of the nerve, but without 
producing any muscular contraction. On repeating the experi- 
ment^ some contraction of the fibres of the buccinator followed, 
but it was then seen that there was a little fluid connecting the 
nerve on the glass rod with the surface of the muscle. A cen- 
tral ^branch of the facial was then isolated, and galvanism 
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applied, when a marked tonic contraction of the buccinator and 
facial muscles followed. The buccal branch of the fiftii was 
then divided above the bifurcation, and the end placed on a 
piece of glass and carefully isolated, but no contraction of the 
muscle could be obtained. This was carefully repeated, with 
same result. The facial was then divided and placed under the 
same conditions, marked tonic contraction following each appli- 
cation of the electric stimulus. The same results uniformly 
followed, and whether the trunk, or the upper or lower branches 
of the fifth separately, were galvanised, no contraction followed. 
The experiment was repeated a third time with the animal 
under chloroform, but by the time that the fifth nerve was 
reached the effect had partly gone off, as in consequence of 
the dog having nearly died the inhalation had been suspended. 
On taking up the nerve with the forceps the dog was partly 
roused, and evinced signs of sensibility. The nerve was then 
divided, and at the moment of division all the muscles were 
spasmodically contracted, the spasm ceasing immediately. The 
nerve was divided as high as possible under the jaw, the an- 
terior edge of the masseter being divided to reach it A piece 
of thread was then fastened to the end of the nerve, and the 
nerve held up by it so as to completely isolate it from the 
surrounding parts, and galvanism then applied. No contraction 
of muscle followed. A laige branch of the facial was then 
isolated and divided. It was then held up and galvanised in 
exactly the same manner, and a tonic contraction of all the 
muscles at the angle of the mouth followed ; but the contrac- 
tion of the buccinator though perceptible was somewhat masked 
by the action of the other muscles. The separate filaments to 
the different muscles were then divided one at a time, paralysis 
of the muscle to which it ran following, until nothing but 
a fine branch to the buccinator remained and on galvanism 
being applied, perfect tonic contraction of the whole muscle 
followed. During this time the animal was kept under the 
influence of chloroform ; it was then killed by pithing it The 
contraction of the muscle was still better seen after death than 
before it, as there was then no chance of its being masked 
by the respiratory and other involuntary movements, and the 
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8ame results continued unifonnly to follow the application of 
the galvanic current. It follows from these experiments that 
the buccal branch of the fifth nerve is a sensory nerve only 
and does not supply the buccinator muscle, at least in the 
dog. It has been argued that after all it only proves the fact 
as concerns the dog, and that as that animal does not giind 
its food, that it is of no value as proving the functions of 
the nerve in man. The relations and distribution of the 
nerves are so much alike in the dog and in man, that it is 
at least a fair inference that their functions are so likewise ; 
but, in addition to this, I would submit that the buccinator 
is quite as necessary for the proper adjustment of the food 
in the one as in the other, and bears exactly the same relation 
to the lateral teeth that the lips do to the anterior teeth. In 
the Medical Times of Feb. 22, Dr Beveridge of Aberdeen 
published a report of a case of disease of the tri£etcial nerve 
in which the muscles supplied by the motor branch of the 5th 
were wasted and paralysed. No mention being made of the 
buccinator in the report, I wrote to Dr Beveridge, who in reply 
informed me that although overlooked at the time the report 
was drawn up for the Medical Times, it was noted at the time 
that no observable change was perceptible in the muscle itself, 
but that the cheek was considerably emaciated, and the action 
of the muscle decidedly impaired. I would suggest that there 
may have been sufficient in the loss of support caused by the 
wasting of the true muscles of mastication to account for both 
these latter conditions, and that even the loss of sensation in 
the mucous membrane of the cheek would to some extent 
be a cause of want of action of the muscle although there 
may have been no real loss of power in it, or of nervous 
stimulus to it. 



RESEARCHES ON THE NATURE AND ACTION OF 
INDIAN AND AFRICAN ARROW-POISON. By 
Heruakn Beioel, M.D. M.RC.P. Loud., Physician to (ke 
Metropolitan Free Hospital. PL vii. figs. la and Ua. 

The experiments, the results of which I am about to describe, 
have been made paiiily with Indian, partly with Aiiican arrow- 
poison. The composition and action of the one poison is so 
totally different from that of the other, that it is necessary to 
treat on them separately. 

I. The Indian Arrow-poison (Urari, Woorara, Wou/rali, 
Voorari, Curare) and its Alkaloid {Urarin, Ourarin)» 

1. Urari. 

Sir Walter Baleigh (in 1595) seems to have been the first 
who heard of the substance, with which the Aborigines poison 
their arrows for war and the chase, but neither he nor the 
authors after him knew anything of the nature and preparation 
of 'the poison, which Condammi, Pan, Bancroji, and even 
Clatide-Bemard, Pelouze, Alvaro-Meynoso and others thought 
to contain the fangs of snakes, poisonous ants, and other curious 
substances. Father QumiUa and Hortzinck gave eccentric de-^ 
scriptions at the commencement of the nineteenth century ; and 
Waterton, as well as HiUhouse, a colonist of Demerara (who 
joined himself to the Indians, imbibing all their manners and 
practising all their habits, and in 1824 published a work in 
Demerara on the Indian tribes), considers the poisonous ant as 
the essential substance. But as the book conveyed some rather 
severe strictures on the mode of treatment, the red nations had 
received, the governor suppressed it, and only a few copies got 
into circulation. This writer says : " They (the Accaways) 
manufacture the Woraly-poison, which they use in shooting 
feathered game, by means of the woody-fibre of the centre of 
the leaf of the palm. This is blown through a long tube of 
VOL. n. 22 
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ten feet, which is also a kind of small palm, hollowed for the 
purpose and Uned with a hollow smooth reed; this is called 
a Sody. The Woraly, as generally prepared, has little effect 
upon the larger animals, but the Macusi-Woraly is sufficiently 
strong to destroy large animals and even men. After witnessing 
various methods of preparation, I am inclined to think that the 
vegetable extract is merely the medium through which the 
poison is conveyed — ^the common Woraly owing its poisonous 
qualities to the infusion of the large ants, called Muneery, and 
the stronger kind firom the fangs of venomous reptiles, particu- 
larly the Coony-Coochy, which is the most venomous of all 
l^nown snakes. The Muneery gives the Indians by its bite a 
fever of twelve hours, with the most excruciating pain^ and a 
decoction of 200 or 300 of these may well be supposed capable 
of depriving small animals of life." 

This description will suffice to show that the authors 
attainments of natural philosophy were not very great, he being 
of opinion that the fangs of snakes are the venomous apparatus. 

Humboldt was the first scientific writer who gave an au- 
thentic accoimt^ of the preparation and effects of Urari, of 
which, according to his own remarks, he first (1804) imported a 
considerable quantity to Europe*. 

Full light has been thrown on the plant from which the poi^ 
son is extracted and on the preparation and denomination of the 
latter by Sir Robert Schoniburgh*, who searched for the plant 
and himself extracted the poison therefrom. "The mystery 
respecting the arrow-poison of the Indians," says he^ ''although 
not entirely cleared up, is in a great measure removed Neither 
snakes'-teeth nor stinging ants form the active principle, but 
the juice of aplant,*" which he has described as Strychnos toad- 
fera'. This plant is only known to grow in three or four situa- 
tions in Guinea, and is in its habits a ligneous twiner or bush- 
rope (which are called in the French colonies Liane, and by the 
Spaniards Bejuco), The Indians of the Macusi tribe are the 

1 Annal. de Chim, et Phys. 1828. 
■ Ansichten der Natur. Stuttgart, 1859, p. 175. 
' Annals of Natural History ^ Vol. vn. (1841). 

^ Sir Walter Baleigh's Discovery of the Empire of Guinea, edited b j Sir B, 
Schomburgh. London, 1848, p. 71. 
' Journal of Botany , Vol. m. p. 240. 
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best manufEtcturers of the poison^ which is entirely composed 
of the juice of plants. Previous travellers during the present 
century in Guinea never saw it prepared, nor did they see the 
plant growing of which it is made. 

The Macusis call the plant Urari-yh^ the poison itself Urari, 
which the Carabisi, who constantly interchange the r and I, have 
corrupted into Urali and Ulari, of which Wourali and Wocrara 
has been made, the latter name first having been used by Banr 
orofL 

. Sir B. Schomburgh has given an account of the mode of 
preparing the poison in the Annals of Natural History \ and 
has prepared it himself by concentrating merely the infusion 
from the bark of the plant {Strychnos toad/era) which has been 
collected in his presence. It killed a fowl in twenty-seven 
minutes, although not sufficiently concentrated. Its e£fect, 
continues the author, is more or less sudden upon di£ferent 
animals, and the Indians say that monkeys and jaguars are 
more easily killed with it than any other animal 

The author had been repeatedly assured by the Indians 
that there is no remedy against the Urari, if it be good. Salt 
and sugar are both considered antidotes against weak poison, 
but avail nothing when the Uiuri is strong. 

Amongst the different designations given to the poison, 
Urari and Curare seem to be the only well established names. 
Urari is not only commonly used by the Macusi, but also by 
the TarvmaSy Wapisianas, Aricymas, Wayawais, Atorais and 
several other tribes of the interior whom Sir R. Schomburgh 
visited; he considers the compound terms Uraricapra and 
Uraricu&ra, two rivers, as an important argument in favour 
of Urari*. But Keymis, in his second voyage to Guinea', 
describes a fall of the river Ourwaray from which Ourare, gene- 
rally used on the continent, seems to be derived. 

The first experiments as to the action of the arrow-poison 
have been made by Sir Benjamin Brodie*, who received the 
Urari from Bancroft, Though his experiments have been 

1 Vol. II. p. 407. 

* Armalt of Natural History, Vol. tii. 

* EeymiB in Hakluyt's Voyages, etc. London, 1600, Vol. iii. p. 678. 

* Philosophical Transactions, 1811, p. 207, and 1812, p. 994. 

22—2 
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made only somewhat roughly, yet the results are not without 
interest. '' In one case an animal (a young cat), apparently 
dead from the Woorara, was made to recover, notwithstanding 
the functions of the brain appeared to be wholly suspended for 
a very long period of time; in the other (a rabbit), though 
recovery did not take place, the circulation was maintained for 
several hours after the brain had ceased to perform office." 

It is evidently due to the large doses — ^two grains to a 
guinea-pig — that Sir Benjamin came to wrong conclusions 
concerning the action of the poison. "It is evident," says he\ 
" that this poison acts in some way or another on the brain, 
and that the cessation of the functions of this organ is the imme- 
diate cause of death/' 

When the poison was applied in large quantity, it some- 
times began to act in six or seven minutes. Never more than 
half an hour elapsed fiom the time of the poison being inHerted 
to that of the animal being affected, except in one instance, 
where the ligature was applied on the limb. 

At about the same time (1813) Charles Waterton returned 
from his travels in South America and brought a quantity of 
genuine Urari to England, part of which is still in possession of 
Dr Sibson, who in 1839 made a great number of experiments 
on the poisonous effects of Urari, the results of which have, 
unfortunately, not been published. But by Dr Sibson's usual 
kindness I was permitted to make use of his note-book, and 
must say that he had, at the period mentioned above, arrived 
at conclusions which many years afterwards have been ob- 
served and published by Bernard. 

* The copy of Waterton*B Wanderings in South America, etc. London, 1852, 
which was presented to Dr Sibson by the author, contains on the fly-leaf the fol- 
lowing dedication: **I offer this little book of wanderings to my dear friend 
Francis Sibson, Esq., with many thanks for his acts of friendship to myself and 
to all my family and for his excellent adyioe. On this day, March 10th, 1864, 
having the pleasure of his company at Walton Hall, I have presented to him 
a portion of the real, original Woundi-poison, made and used by the Indians of 
Macoushia. He may depend upon its being quite genuine, as I took it myself 
from the gourd in which they had prepared it. They were pointing their arrows 
at the time, imd were poisoning them with it, preparatory for going in quest of 
game. This was in the year of our Lord 1812, far away in the wilds of Guinea. 
From that time to this present day it has maintained its deadly virulence, and 
it is just now in as fine order as it was at the time 1 procured it. This poison 
requires to be kept quite dry, nothing more. At all times it is ready for imme- 
diate use. Charles Waterton.** 
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I gladly embrace the opportunity of expressing my thanks 
to Dr Sibson for haying furnished me with a quantity of his 
XJrari in order to compare it with the poison in the market, 
to which comparison I shall have to refer hereafter. 

Another portion of XJrari, imported by Waterton into this 
country, and still adherent to the original arrows, is in pos- 
session of the Rev. J. 0. Wood, of Belvedere, the author of 
Routledge's NatnrcU History of Man. This gentleman was 
kind enough not only to present me with some of the XJrari 
but with several other poisons of savage tribes, amongst them 
a specimen very seldom to be met with, used by the Bushmen 
and prepared from some peculiar organs of the poison-* 
grub\ It is a gratification to me to express my thanks to 
the reverend gentleman for his kindness in assisting me to 
extend my researches on the nature of the poisons of savage 
tribes. 

After WateriorCs return to England, he experimented with 
XJrari-poison at the medical school of Nottingham before a 
great number of persons, piincipally professional gentlemen 
of the town and neighbouring districts. The experiments 
were superintended by Dr Sibson, who had constructed an 
ingenious apparatus for artificial respiration of the poisoned 
animals. 

One ass was brought to life exclusively by the indefatigable 
exertions of Dr Sibson, who had continued artificial respiration 
for seven hours, and ultimately gained the victory over the 
deadliuess of the poison. 

The first experiments, however, to show the physiological 
effect of the XJrari were published by Berfiard and Pehuze^ in 
1844. These experimentalists established the fact that XJrari 
paralyses the motor nerves, and from this fact the authors con- 
cluded the existence of an irritability peculiar to the muscles. 
The researches have been still more extended by Virchow*^ 



^ See Wood*8 Natural History of Man^ Part ti. and vn. p. 286, and Bains* 
Explorations in South-Wett Africa, p. 258. 

* Compt. rend. T. xxxi, and Bernard's Le^oni sur le$ tffeU de$tubst. toxique$ 
et medicament. Paria, 1867, p. 288. 

• ArehiVt Vol. i. p. 249. 



834 BB BEIGEL^ 

KSaacer\ FOUan^ Brownn&quard*, Eckiard\ Fmihe\ KvJme*, 
Pfi^Juger^t and others*. 

But all these experiments were made on animals ; Tierodiai 
and Benedict seem to have been the first who af^ed Guiaie as 
a ihetapeatical agent for epilepsy, bat, for want of Canue, were 
obliged to give up their task, which was, howerer, continued 
bj two physicians at Paris, namely, by Dis Fbmn and ZrtormUe; 
who commmiicated the results of their researches first to die 
Sod^ de M^^cine and afterwards to the Academy oS, Paris'*. 

The symptoms arising from the effects of Urari, according 
to these authors, range in two different d^rees of intensity, 
the one to be obeenred after doses of from 5 — ^9 centigrams, 
and consisting of defect of sight, heayiness of the eyelids, and 
sensation of oppression on the firontal region, the other occurring 
after doses of from 10 — 13*5 centigrams, and consisting of 
Diplopia, dilatation of pupils, heaviness in the head, somnolence 
and faintinga The symptoms of the first order may exist 
conjointly or foUow each other. During about thirty minutes 
after injection their course is prc^ressive, then they decrease, 
and the. action of the poison lasts for about one hour and a 
half, after which it ceases without leaving any sequelae what- 
ever. 

The largest dose applied by these authors was 13*5 centi- 
grams. After 10 centigrams the symptoms just described 
appear more rapidly and in a more intense degree; their dura- 
tion extends likewise over a longer period. They generally 
make their appearance after sixteen minutes when 10 centi- 
grams have been taken, and after 12 — 13 minutes on doses of 
11 — 12 centigrams; duration, from 2 — 12 hours, and after 

* Virchow'g Arehiv^ VoL x. p. 8. 
« Ibid. VoL XI. p. 401. 

■ Erperimental Researeheif 1868, p. 88. 

* BeitrHge zur Anatomie und Phytiologie, Hft. i. p. 47. 

■ Beitrage zur Kenntniss de$ Urari. Bericht der KbnigL SScht, GeselUch, der 
WiMensch. 1859, p. 1. 

* Ueher PfeilgifU MonaUher, der Berliner Akadem, der Wisseiuch. 1860. 
' Vntertuehungen fiber den Electrotonui, p. 29. 

' Haber, Ueber die Wirkung des Curare aaf das GerebroBpinal sysiexiiB. 
Arekiv far Anat und Physiol. 1859, p. 58. 
» Wiener Presse 1866. No. 82 et 83. 
10 Oaz. de$ hopit. 1866. 109 et 111. 
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their disappearance no sequelae. But, after large doses, besides 
the above-mentioned symptoms, sugar may always be detected 
in the patient's urine, and during the action of the poison no 
loss of consciousness whatever can be observed ; the inclination 
for micturition is great, and the ophthalmoscope reveals but nor- 
mal conditions. The pulse becomes, even after smaller doses, 
stronger, more frequent, and of a dicrotic character, when 
examined by means of the sphygmograph ; temperature 
somewhat raised, respiration increased in frequency ; power of 
co-ordinate movements entirely or partially lost according to 
the dose, but electro -muscular contractility intact. 

These interesting facts, and particularly the results pub- 
lished by Benedict^, according to which some cases of epilepsy 
had been cured '* by hypodermic application of Urari, others 
relieved," I determined to give the method a fair trial at the 
Metropolitan Free Hospital. 

I must confess that my confidence in a remedy over the 
manufacture of which in the bushes of the Indians we have no 
control whatever, was not very great, nor was the mode in 
which Benedict had published his cases of such a nature as to 
raise confidence ; yet he states his results positively, and there- 
fore the duty became incumbent on me, having to treat in the 
course of a year large numbers of epileptics, to try a new 
remedy in a disease against which our pharmacopoeia generally 
proves powerless. 

The want of confidence I felt from the mode of Dr Bene- 
dict's publication was caused by the fact, that the author con- 
sidered cases of epilepsy ** cured" in which for some weeks or 
months no paroxysms had occurred, and because in other cases 
he indulged in such expressions as " the result was beneficial" 

Every physician who sees large numbers of epileptics knows 
well that the disappearance of the paroxysms for several 
months indicates but very little, and justifies him by no means 
to consider the case " cured," while the phrase " the result was 
beneficial," means simply nothing. 

Before relating the results of my experiments, I shall make 
a few remarks on the microBcopioal appearances of Urari, refer- 

> Wiener medievnUche Preue, 1866. No. 82 et 83. 



336 . DR BEIGEL, 

ring the reader in respect to its chemical composition to the 
analysis made by Boussignault in 1828 ^ 

In concentrated solutions of Urari in water or alcohol a sedi- 
Vaent settles^ which at first sight under the microscope appears 
an amorphous mass. But if the layer be sufiSciendy thin for 
examination^ and a drop of sulphuric acid allowed to flow 
under the covering-glass, the object becomes more transparent 
and may readily be recognised as consisting of nothing but 
remnants of plants^ different parts of which are easily to be 
perceived, as seen in fig. II. A. 

Whether the broken-down cells are parts of one plant or of 
more is irrelevant for our purpose, sufiBce it to say that no 
traces of animal matter, neither of ants nor of snakes, are to be 
found, which would undoubtedly be the case if such were nsed 
in the preparation of the poison. 

The genuine Urari, for which I am indebted to Dr Sibson 
and Bev. J. G. Wood, is different from that in the market ; the 
remnants of plants being much more numerous in the former 
than in the latter. The same may be said of the number 
of the needle-shaped crystals, probably Urarin. Yet whatever 
the differences in the microscopic appearances of various speci- 
mens of Urari may be, all contain a considerable number of the 
cells A. in fig. 11^ so that they seem to be essential. The draw- 
ing is taken iGrom a specimen of Waterton's Urari, the larger 
crystals I. n. having been found in some Urari which I have 
received a few days ago from Messrs. Bruckner and Lampe at 
Leipzig, who, according to their letter, are supplied by an 
agent at Rio Negro. 

The physiological results of my experiments may best be 
seen by some of the cases which I have treated by means of 
hypodermic injection of the Urari-poison, 

Case I. — George Gd., sailor, 25 years of age, unmarried, whose 
history is in a forensic point of view of great interest. He is 
the son of healthy parents, has two sisters and six brothers, 
one of whom, 29 aet., has been subject to fits from childhood, 
at last became imbecile, and is now an inmate of Golney Hatch. 

Nine or ten months ago, when patient was at Malta on 

1 AnnaL de Chmie tt de Pky$ic, Vol. zzziz. (1S28), p. 24^37. 



ON THE ACTION OF INDIAN AND AFRICAN ABROW-FOISON. 837 

board of a man-of-war, he passed some pieces Of tape-worm, 
for which medicine was given and the whole worm passed, 
whether the head also, patient is not aware of; a few months 
afterwards a luUy developed epileptic fit set on, which did not 
recur,, but very frequently "petit mal" makes its appearance, 
sometimes three or four times a week. It consists in the 
patient's rising, when at any work or conversing with friends, 
asking two or three nonsensical questions, the last of which 
is generally, ''What is the time?" During these questions, 
patient walks a few times through the room, and then to the 
chimney, where he passes his urine. Then he returns to his 
former place and continues either his work or conversation, 
without any knowledge of what has happened, the whole scen^ 
lasting only a very few minutes. Patient has therefore been 
discharged from service, and on the 23rd of January, 1867, 
came under my treatment. He is an extremely strongly built 
man, intellectual, and with the exception of these attacks, he 
feels very well, all his functions being in perfect ord^r. After 
havifig tried Bromide of Potassium and several other remedies, 
I injected Urari, gr. ^, pulse before injection 74 in a minute, 

10 minutes after injection 73 
20 70 



30 
40 
60 
60 



79 

74 
74 
74 



No other symptoms of the action of the injection. On the 29th 
of April an injection of Urari Igr. was made, and again, besides 
vacillations of the pulse and an apathetic expression of the 
countenance, no symptoms were observed On the 2nd of May 
IJ gr. of Urari was injected. Pulse immediately before injec- 
tion 74. 

After 10 minutes 70 



• •• 



30 




• • 

72 


40 




76 


60 




72 


80 




69 


100 




73 
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About ten minntes after injection the countenance assumed an 
extremely stupid expression; the eyelids fell down, coveriDg 
half of the bulbus, vision very much impaired ; limbs could be 
moved by the patient, when in a sitting position^, but he could 
not get up from the chair without supporting himself on his 
arms, and even then only after several attempts had failed; 
the gait was staggering as if patient were intoxicated, there- 
fore he got hold of anything near him in order to support 
himself. With his eyes open he could stand heel to heel, but 
not with eyes shut. Respiration perfectly unimpaired ; action 
of heart normal; sensibility of skin so intact> that patient was 
able to distinguish the two points of a pair of compasses within 
the physiological limit& An inclination to micturition which 
Yoisin and Lionville observed in their patients was not ob- 
servable. These symptoms lasted for about two hours. 

On the 4th of May, repetition of injection of l^gr. XJrari; 
pulse 75. 

After 10 minutes 77 

20 ... 76 

30 ... 77 

40 ... 74 

50 ... 77 

60 ... 80 

The phenomena were the same as on the 2nd of May, but 
weaker, although the dose and preparation were the same. 

On the 8th of May injection of If gr. of XJrari; pulse 79. 

After 10 minutes 84 

20 ... 82 

30 ... 82 

40 ... 82 



50 


82 


60 


79 


80 


79 


100 


76 



The characteristic expression of countenance this time per- 
ceptible a few minutes after injection; the same in respect 
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to the incapability of executing co-ordinate movementa Pupils 
much dilated, and rather inert on irritation by light. Vision 
much impaired ; consciousness and sensibility perfectly intact ; 
slight muscular tremor; respiration normal; action of heart 
rather weak, otherwise regular. Duration of these phenomena 
about two hours. 

On the 11th of May injection of IJgr. of Urari; pulse 76. 

After 10 minutes 82 
...• 20 ... 81 

• •• 4U ••• ol 

... 50 ... 82 

60 ••• 78 

... 70 ... 78 

Phenomena similar to the former^ but less strong. 

15th of May, injection of Urari, If gr.; pulse 92. 

After 10 minutes 84 

20 ... 84 

30 ... 85 

40 ... 86 



• . . 



... 50 
... 60 

Phenomena as above. 



87 
86 



Urari, 2gr. Thenomena as before, 



18th of May, injection of 
but still more intense. 

Several portions of the skin, where injections had been made, 
were swollen and painful, and therefore it became necessary to 
leave the next injection until the 28th of May, when two grains 
were again injected ; the symptoms were very intense, and the 
condition of the optic nerve, examined by the ophthalmoscope 
before and after injection was also very peculiar. 

Before injection it was seen to have a normal circular shape, 
but when sight was impaired, besides the vessels of the choroid 
being more than normally filled with blood, the optic nerve 
assumed this elliptic shape #, which again became circular as 
soon as the power of vision was restored. 

This alteration of the optic nerve has been observed in the 
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same patient several times, and it was of peculiar interest to 
notice the same alteration during an attack of "petit^mal" 
which occurred when he one day was in my consulting room. 

On the 1st of June there was a repetition of injection of 
2 grains of Urari, with the same result as before. 

We shall have to refer to this patient again when speaking 
of the action of the Alkaloid of Urari. 

Case II. Lewis Is., a butcher, 23 years old, for many 
years suffering from epileptic fits, whiq}i seem to be hereditary 
in his family. The attacks are severe, the history of this case 
does not bear otherwise on the question under discussion. It 
may therefore suffice to remark, that the patient is of a slim 
stature and rather weak, colour of countenance pale, mucous 
membranes the same, Acne all over his face, and the body 
covered with Psoriasis guttata, which according to patient's 
statement, is not of a syphilitic nature. 

On the 17th of April, 1867, an injection was made of Uiuri, 
i P* 3 pulse before injection 84. 

After 5 minutes 87 

... 10 ... 91 

... 15. ... 97 

... 20 ... 91 

... 30 ... 90 

... 40 ... 87 

... 50 ... 90 

... 60 .. 80 

No symptoms whatever of the action of the poison. 

May 1. Injection of one grain of Urari, which produced no 
effect. 

Case III. Henry P., 17 years of age, a robust lad, about 
a year ago fell fix>m a horse, and since that time suffeiis from 
epilepsy. He came under my treatment on March 6, 1867, and 
on the 1st of May an injection was made of 1 grain of Urari, 
after which neither subjective nor objective symptoms could be 
observed. On the 4th, 8tb, 11th, 15th and 18th, the same dose 
was repeated with the same effect. Therefore on the 22nd 
1| gr. were injected ; pulse before injection 95. 
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After 10 minutes 99 



20 




105 


30 




103 


40 




101 


60 




106 


60 




101 


90 




102 


100 




99 



Fifteen minutes after injection sight became dim, and soon 
Diplopia set in, the one image being above the other; face 
turgescent, speech heavy, stupid expression of countenance, 
upper eyelids dropping down, therefore eyes half-closed ; gait 
uncertain; arms, according to patient's description, felt like 
heavy weights, and in consequence impossibility to put his 
hands to his head. Sensibility and intellectual faculties per* 
fectly intact 

February 5, 1868. At half-past twelve one grain and a 
quarter of Urari were given internally. Patient had eaten 
nothing since nine o'clock in the morning, when he made his 
breakfast, consisting of three cups of tea and a few pieces of 
toast, and declared himself to be rather' hungry ; ten minutes 
after taking the Urari his sight was extremely impaired, and 
Diplopia existed in a marked degree. Patient saw the features 
of persons present double, and at the same time was well aware 
of the delusion ; he experienced intense pain in the stomach, 
but it lasted only a few minutes. Examination by means of the 
ophthalmoscope revealed only normal coiiditions. The action 
of the muscles was in no way impaired, probably from the small 
dose taken ; patient could therefore walk firmly, and in spite of 
impaired vision the upper eyelids did not dropdown; the symp- 
toms disappeared after about three quarters of an hour. 

On March 18th. One grain of Bruckner and Lampe's 
Urari was injected without producing any effect. 

March 2l8t. gr« 1^. No effect 

March 25th, gr. 2. The same result. ' 

March 28th, gr. 2^ were injected. The symptoms which 
followed consisted in redness of the face, slight dimness of eyes, 
and slight uncertainty of gait; which symptoms prove the Urari 
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tued mnce the 2l8t of Maich being weaker than that of Fans, 
bat neverthelew even of Bruckner and Lampe's Urari ^^^ of a 
grain was sufficient to kill a laige hog. 

On the 7ih of AprU patient of Case L took 3^ grains inter- 
nally without exhibiting any symptoms. The thermometer 
during one hour and a half in patient's axilla remained standard 
at 387 (Ce]&), pulse 15 in a quarter and respiration 4. Two 
hours before injection patient partook of a luncheon, consisting 
of bread, cheese and some ale. 

Case IY. Julius Is., 16 years of age, 18 months ago was 
attacked by epileptic fits without any accountable causa Since 
that time the paroxysms recurred with terrible frequency. 
Patient is a well-made lad, but the expression of his coun- 
tenance indicates great suffering. On the 12th of January, 
1867, he came under my care, and on the 1st of May an in- 
jection was nuuie of Urari, 1 gr.| which was followed by no 
symptoms. 

May 4. Injection of l^gr.; pulse 91. 

After 10 minutes 102 



••* 



20 


• •! 


96 


30 


• ■ • 


98 


40 


• • 1 


99 


50 




95 


60 




94 


80 




95 


100 




91 


110 




86 



Ten minutes after injection the upper eyelids dropped down, 
but patient was capable of raising them voluntarily if told 
to do so. Both palms of his hands were covered with sweat; 
gait somewhat uncertain, backs of both eyes paler than nor- 
mal. Besides these symptoms patient complained of dryness 
in the mouth. Duration of the symptoms about three quar- 
ters of an hour. 

May 8. Injection of one grain and a half of XJrarL The 
action of the poison this time became already evident a few 
minutes after injection, and was so intense that patient was 
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incapable of sitting in a chau*, and therefore was obliged to lie 
down on the floor. Sensibility and mental faculties perfectly 
intact, but there existed rather severe tinnitus auriv/m. Pupils 
much dilated, without loss of reaction on light. Action of 
heart feeble, but normal, respiration perfectly normal; pulse 
before injection 96. 

After 10 minutes 93 
... 20 ... 92 



30 
40 
50 

60 



91 
90 

89 
85 



One hour after injection, all symptoms, with the exception of 
the Tinntttis, were still undiminished, and after two hours nearly 
all symptoms had disappeared, and patient was capable of 
going home steadily. 

May 11. Repetition of the same dode of Urari, with the 
same result. 

Case V. This patient was the first to whom I applied 
hypodermic injections of Urari, and this accounts for the long 
time I tried very small doses of the poison without seeing any 
results, till the experiments of Yoisin and Lionville came to my 
knowledge, which induced me to apply larger doses. 

Patient was 18 years of age and strongly built ; he was 
attacked eight years ago, and on the 11th of October, 1865, 
came under my care. 

On the 21st of August, 1866, 1 injected one-eighth of a grain 
of Urari, which of course produced no effect whatever ; the 
doses were raised gradually with great precaution and amounted 
on the 3rd of October to one grain, with negative results. On 
the 6th of October one grain and a half was injected, which 
for the first time in my experience revealed the effects of the 
poison, consisting in this case in loss of control over co-ordinate 
movements and in impaired sight; after about two hours 
patient went home, on arriving he fell asleep and slept for 
many hours. 

October 22. Injection of | gr. No result 
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December 29. i gr. No result 

January 16, 1867. | gr. Slight dulness of sight, but no 
other symptoma 

February 6. | gr. Dulness of sight of the left eye, no 
other symptoms. 

February 13. ^ gr. Slight dulness of right eye, no oth^ 
symptoms. 

March 16. f gr. Beside variations . in the firequency of 
pulse, no other phenomena. . 

March 20. f gr. Pulse, before injection 72. 

After 5 minutes 72 



10 . .. 


,. 76 


15 


.. 75 


20 


.. 73 


25 


.. 74 


30 


.. 79 


40 


,. 76 


50 


.. 72 


60 


,. 72 



Five minutes after injection slight muscular tremor, after 
fifteen minutes sight of right eye impeded; both symptoms 
lasting only for a few minutes ; no other phenomena. 

In order to be enabled hereafter to consider the action both 
of Urari and its alkaloid at one time, I shall now give the 
results of 

2. Urarin {Curarvri). 

As soon as experiments had been made in Europe with 
the arrow-poison of the Indians, several chemists, BousstgnoMU^ 
Rolin, and Trapp, tried to extract the alkaloid, in order to place 
the experiments on a more trustworthy basis from reasons al- 
ready explained ; for it is only the alkaloid on the doses of which 
dependence can be placed, the Urari being a composition, 
differing not only in different tribes, but even if prepared by 
the same individual differing according to the care the latter 
takes in brewing the poison. 

The problem of producing Urarin in a pure, crystallized state 
has satisfactorily been solved by Dr Preyer, of Bonn. The mode 
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of preparation, as well as the results of some experiments, have 
been communicated by him to the Medical Society of the Lower 
Rhine \ on the 2l8tof July, 1865. 00003 gram, were sufficient 
to paralyze a frog, and 0001 gram, produced the same effect on 
a guinea-pig, weighing 2100 grams., the effect taking place ra- 
pidly and lasting about half-an-hour. Dr Preyer experimented 
with a considerable number of frogs, rabbits, guinea-pigs, dogs, 
rats, birds, and other animals, and in all the irritability of the 
muscles remained intact, contracting on direct irritation of the 
nerves. 

Concerning the dose in which XJrarin is to be administered, 
Dr Preyer, according to his paper as well as to a letter written 
to me, is of opinion that the Alkaloid acts about twenty times 
as intensely as the Urari from which it has been produced. In 
a well-grown rabbit l^milligr. proves fatal, guinea-pigs died 
after injection of 1 milligr., and frogs could not survive -^milligr. 
Bernard's experiments', which Dr Preyer has witnessed, have 
shown that the mode of injection is of vital importance for the 
animal. Doses of the alkaloid, which imply no danger when 
injected hypodermically, proved immediately fatal when in- 
jected into the portal vein ; and injections into the muscles kill 
much sooner, if the dose is sufficiently large, than if injected 
into the connective tissue immediately beneath the skin. 
Great care must be taken to break no vessel; in fact, it is 
necessary that after injection no drop of blood should escape. 
The absorption of the poison under such circumstances takes 
place but slowly, but the danger at the same time is reduced 
to a minimum. Bernard placed a piece of sponge, filled with 
a fatal dose of the poison, under the skin of a rabbit, and 
though, after twenty-four hours, no Urari could be discovered 
in the sponge, yet the rabbit exhibited no poisonous symptoms 
from the slowness with which absorption had taken place. 

Of the effect of Urarin in men, Dr Preyer knew only that 
seven milligrs., equal to one-eighth of a grain, produced no 
marked symptoms. 

1 Berliner Klinische Wochensehrift, 1865. No. 40, and Comptes Rendut, 1865, 
Jane 27. 

* CompUB Rendut, 1865, Jnne 27. 

VOL. II. 23 
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Lx October, 1867, 1 had sent from Mr Elnetech, of Bonn, 
who prepares the alkaloid according to Dr Preyer^s directions^ 
two tubes, each containing SOmilligr. of XJrarin. I dissolved 
the contents of both tubes in five drams of distilled water, so 
that five minims of the solution contained 1 milligr. of Urarin. 
On the 26th of October I injected the patient of Case I.» 
5 milligr. of the solution, without perceiving the slightest effect 
after two hours. I, therefore, on the 2nd of November ex- 
ceeded the maximal dose of Dr Preyer by 1 milligr. without 
producing the slightest effect. 

November 9th. Injection of lOmilligrs.; pulse before in- 
jection 17 in a quarter of a minute. 

After 5 minutes 17 - 

... Id ... ItJ 

... 30 ... 17 

• • . TiD ... X f 

... 60 ... 18 

Except slight dilatation of pupils, no effect whatever ; urine 
contains no sugar, background of eyes unaltered, muscular 
action normal. 

November 16th. Injection of 12 milligrs. A few seconds 
after injection patient perceived a slight heaviness in his head, 
which only lasted a few seconds. Pulse before injection 19 in 
a quarter of a minute. 

Aft;er 15 minutes 13 
... 30 ... 17 

... 4d ... JLo 

60 ... 18 
No other symptoms. 

November 20th. Patient tells me to-day that^ when he 
reached his house after last injection, he became sleepy, and 
slept for several hours. 

Injection of 18 milligrs. Immediately after which the pulse 
was throbbing 19 times in a quarter of a minute. 

After 16 minutes 18 



30 .. 


18 


45 .. 


18 


60 .. 


18 



No Urari-symptoms whatever. 
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Having nearly arrived at the double quantity of what 
Dr Preyer had injected, without seeing any result, I thought 
that patient's system perhaps enjoyed a certain immunity 
in consequence of the number of times the injections were 
applied to him, I therefore injected on Nov. 30th Urari 2 J grs. 
The symptoms set in a few minutes after injection, and were 
very intense. Pulse before injection 19 in a quarter of a minute, 
immediately after injection 19. 

After 15 minutes 19 

• . . oil ... 1 o 

• •• 4d .•• X« 

60 ... 18 

About ten minutes after injection the upper eyelids dropped, 
and the eyes were closed; it was only with great exertion 
that patient could open them, and keep them open for a few 
seconds. Speech very heavy, but patient answered questions 
quite sensibly. The phenomena concerning the optic nerve 
were again observed, but this time the longest diameter of the 
elliptic figure was in an opposite direction, viz. thus 9. 

When requested to count my fingers, held about 5 feet 
before the patient's eyes, he declared that he saw nothing, not 
knowing that his eyes were closed. When his attention was 
drawn to this fact he opened his eyes and saw all objects 
doubly, being fully aware of the delusion. Motility was 
impaired only in respect to the eyelids, organs of speech, and 
the lower extremities, while the upper extremities were so far 
from being affected that patient with his own hands held 
his upper eyelids, while T was examining his eyes with the 
ophthalmoscope. Respiration was performed freely and ener- 
getically, while the action of the heart was weaker than normal, 
the accent of the second sound being somewhat louder and 
stronger than is normally the case. Temperature of the skin 
not raised, no sugar in the urine, no abnormal secretion of the 
lachrymal or other glands or kidneys. Diplopia lasted for 
about one hour and a half, and, after the lapse of two hours 
and a half, patient was enabled firmly to walk homa Sensi- 

23—2 
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bilitj and consciousness were not impaired a moment. No 
sickness or headache were perceived during the whole time. 

Case VL William M. R, a strong lad of 12 years, suffering 
for several months from St Titus' Dance, the right side par- 
ticularly, both right extremities constantly moving, even when 
patient is asleep. On December 13th, 1867, 5 milligrs. of Urarin 
were injected. Pulse before injection 16 in a quarter of a 
minute. 

After 13 minutes 23 

... 30 ... 22 

* ... 45 ... 20 

... 60 ... 20 

A few minutes after injection the boy became pale and 
faint, pupil dilated, in the course of about a quai*ter of an hour 
twice vomiting, aft;er which patient resumed his normal colour, 
and about an hour after injection no symptom was per- 
ceptible except fi^uency of pulse. The movements of the 
limbs were not altered during the time. It must be remarked 
that the little operation of injection seemed to me the princi- 
pal, if not the only, cause of excitement in the boy. 

Urarin being rather an expensive drug I did not feel 
inclined to continue experimenting with the same. 

Thus my experience as to the efficacy of the alkaloid of 
Urarin is based on negative resulta 

General Remarke, 

m 

The effect of the action of the Urari-poison differs accord- 
ing to the dose which has been injected, this not only being the 
case in respect to the symptoms observed in men, but also to 
the phenomena which we are able to demonstrate by physical 
means in frogs after death. It seems to me that many points, 
on which some authors are at variance, have their cause in 
the negligence of not stating the amount of Urari they have 
been injecting. Claude Bernard's and Edlliker's statement, 
that the Urari deprives the motor nerves of their capability to 
cause contraction of those muscles into which they are inserted, 
is not in compliance with the many experiments I have made. 
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According to these authors, the sciatic, or any other nerve^ 
may be insulated, pinched and exposed to a strong electric 
current, without causing one single fibre to contract. This is 
true when large doses have been administered, but after small 
doses, 500th or less of a grain to a large frog, diminishes the 
action of the motor nerves, but by no means destroys it. The 
sciatic nerves of several frogs, the largest weighing two ounces 
and a half, and being poisoned by an 800th of a grain of 
Urari, answered each irritation of an electric current by con- 
tractions of the extremity). The same result was obtained by 
exposure of the lumbar nerves to the current, and the convul- 
sious, in this instance, of the lower part of the back were still 
more violent when one Electrode was applied to the lumbar 
nerves of one side and the other Electrode to those of the other 
side. The convulsions, however, do not last long, and a few 
minutes must elapse before the experiment can be successfully 
repeated. 

The irritability on direct application of the current to the 
skin or muscles is undiminished during life and remains intact 
for many houre after death. This phenomenon gave rise to 
the opinion of some authors, that the Urari-poison merely 
affects the trunks of motor nerves, but does not penetrate to 
the ultimate insertions of these nerves, which therefore are not 
exposed to the poisonous influoDce, so that the contraction of 
the muscular tissue on electricity would merely be the result 
of the irritation of the intact ends of the nerves contained in 
the muscles \ But KoUiker has shown, by indisputable results 
of experiments, that the action of the Urari-poison first begins 
just in these ends of the nerves in the muscles, and he infers 
from his experiments that the poisou, after having destroyed the 
action of the intramuscular ends, passes on by degrees to the 
trunks of the nerves, without demonstrably affecting the ner- 
vous centres or interfering with the fibres of the sensitive 
nerves* On these facts Kolliker and Bernard maintained their 
views of a special irritability peculiar to the muscle; and 
Funke's* objection, that the poison may affect the whole nerve 

1 Eckhard, BeitrHge, p. 47. 

* Lehrhuch der PhytiohgU, 1868. Vol. i. p. 961. 
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with the exception of the very last ends within the Saroolema, 
must be supported by graver evidence than a mere presumption, 
in order to grapple with facts and conclusions based on such. 
From the results of a large number of experiments, I there- 
fore am in favour of an irritability peculiar to the fibres of the 
muscles. 

The action of the poison is in the first place, as shown 
by Sir Benjamin Brodie, propi^ted, not by the nerves, but 
by the blood-vessels. Clattde Bernard and PeUmze^ were of 
opinion that no action takes place if Urari be taken internally ; 
but Pelikan has shown the fallaey of these gentlemen's con- 
clusion, the doses having been too small and the stomachs of 
the rabbits used for the experiments too much filled. My 
own experiments in man have shown the influence of the state 
of the stomach on the action of the poison. In the one pa- 
tient (Case III.) who, when taking the Urari, was "rather 
hungry," the phenomena appeared very rapidly, the doses not 
being higher than 1^ gr. while in another patient to whom I 
administered two grains on the 14th March, no symptoms what- 
ever were perceptible ; this patient having had a good breakfast 
in the morning and a hearty luncheon about one hour before 
taking the drug. 

Claude Bernard, a few years ago, altered his opinion con- 
cerning the capability of Urari for being absorbed by mucous 
membranes. He concedes that the non-absorption through the 
mucous membrane of the alimentary tract is not absolute. Dogs 
when in the act of digestion, according to the author, may take 
considerable quantities of the poison with impunity, which would 
prove fatal to them when hungry. Absorption takes place 
likewise through the mucous membranes of the respiratory 
organs, but not of the bladder, conjunctiva^ and the external 
surface of the skin of the frog. 

The symptoms arising from Urari appear in a certain rota- 
tion and are so very characteristic that the diagnosis of poisoning 
by that drug could, I think, be made without difficulty. The 
first of these phenomena, provided the quantity either injected 
or taken internally has been sufficiently large to produce an 

^ Lf^ons^ p. 282, and CompUt Rendut, Vol. ixxi. p. 533. 
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a 

effect, is the relaxation of the m/uecular system, first noticeable 
in the altered expression of countenance, this becoming apa- 
thetic, stupid, to which dropping of the upper eyelid soon 
accedes, partially or totally covering the bulb. The individuals 
under the poisonous influence sometimes not being aware of 
this occurrence, are under the wrong impression of being un- 
able to see, whilst their eyes are only closed. If told of 
the error they open their eyes, but are not able to do this as 
they would under normal circumstances, part of the eye-ball 
always remaining covered by the lid. When small quantities 
have been administered, the muscular system does not partake 
any farther in the affection, but in case of larger doses the 
control over voluntary movement may be lost entirely, the 
involuntary continuing, weaker perhaps, but regularly. My 
experiments have shown that certain parts or groups of the 
system of voluntary muscles are more affected than others, the 
upper extremities, for instance, still being capable of perform- 
ing fimly their movements, whUe the lower are staggering 
and uncertain. Death only occurs by XJrari if such a dose 
has been takeix as to paralyse the heart or the muscles of 
respiration, otherwise the heart continues to perform its duty in 
a regular manner, and even in case of inactivity of the respi- 
ratory muscles the animal will be restored to life and health 
if artificial respiration is performed. 

"I have observed," says Dr Sibson^y in his very excellent 
paper On the changes in the sittuition of the internal organs, etc., 
" the motions of the heart in the ass in more than one instanca 
I injected into the jugular vein from two to three grains of 
the Wourali-poison that was supplied to me by Mr Waterton ; 
I kept up artificial respiration, removed the ribs and exposed 
the heart. In one ass the heart continued to beat for four 
hours with full energy ; at the end of that time the animal 
showed signs of returning sensation ; I cut out the heart while 
beating with full vigour. The struggles of the animal did 
not cause any back-flow of blood into the tied jugular vein 

^ Transactioni of tlie Provincial Medical and Surgical Association^ Vol. m. 
1854, p. 512. See also Dr Sibson's Paper on the causes which excite and ic- 
fluence respiration. Ibid, zvii. p. 309. 



352 DB BKIGEL, 

throagfa which the poison was injected; the vein swelled behind 
the ligature. To ascertain the ^ding movements of the heart, 
I fixed pins first into one part, then into another, of the 
moving walla* Dr Sibson s note-book is full of similar and 
still more interesting instances ; yet the most remarkable 
are those he superintended when Mr Waterton was experiment- 
ing at Nottingham. To one of these cases I have alluded in 
the beginning of this paper, but, bearing so importantly on the 
question under consideration, I think it necessary to give two 
in extenso, they being published at full length in the Notting- 
ham newspaper of 1839. 

A female ass, 8 years old, of rather poor condition, but 
previous to operating exhibiting a r^ular action of the heart — 
pulse 62 — was poisoned at 9 hours 6 minutes in the morning, 
by an arrow-head being put into an incision made in the neck ; 
at 9tL 12m. pulse 60, and continued uninterruptedly the same 
for five or six minutes longer, when it began to increase. At 
9h. 20m. pulse irregular and risen to 72, the respirations at 14 
in a minute, pupils becoming dilated. At 9h. 32m. pulse still 
72, the animal manifesting symptoms of uneasiness. At 
9h. 36m. pulse 84, and the creature repeatedly lifted its fore 
legs, which trembled, and the next minute fell down, being 
exactly 31 minutes from the time of introducing the poison : 
there was a slight struggling, but the muscular power soon 
ceased, the pulsation was imperceptible, except a faint flutter- 
ing at the heart, and animation appeared to be extinct. The 
animal was then raised upon a table, an opening was imme- 
diately made in the trachea, and at 9h. 41m. artificial respira- 
tion commenced by means of Dr Sibson a apparatus, consisting 

of a double pair of bellows, keeping up a constant current 
of air. 

At 9h. 44m. the pulsation became once more distinct, as 

high as 72, and continued varying for seven hours firom 56 to 

sometimes 100, but most frequently at between 70 and 80. 

At 7h. 88m. natural respiration was free, and artificial discon- 
tinued. 

Another experiment was made next morning at eight 
o'clock on a male ass, about five years of age ; it appeared 
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very vigorous, but with ventral hernia on the light side. It 
stood perfectly quiet, and the action of the heart was at 36. 
Mr Attenburrow, surgeon, cut into the trachea at 8h. 4 m., 
then an incision was made on the fore part of the right shoulder, 
into which, at 8h. 6 m. Mr Waterton inserted an arrow-head 
with the Woorali on it; the quantity being not quite one- 
fourth of that used upon the ass yesterday. At 8L 16 m. 
pulsation was 66, and about four minutes afterwards the pupil 
of the eye became gradually dilated, though the animal stood 
perfectly patient, manifesting no symptoms of uneasiness. At 

8 h. 30 m. pulse 62 ; at 8 h. 38 m. spasmodic twitchings were 
evident on the region of the abdomen ; the animal still eating, 
and apparently not much distressed. The next minute the 
legs trembled, and at 8 h. 40 m. the creature fell on its belly, 
but tried to rise again. At 8h. 43 m. the tube was introduced 
into the trachea ; at 8 h. 44 m. action of the heart regular, but 
respiration convulsive and difficult, with repeated gasping. It 
struggled occasionally, and at 8 h. 49 m. the pulse was 54, with 
spasm and difficult respiration, but the pupils of the eyes not 
so much dilated. At 8 h. 54 m. the arrow-head was withdrawn 
and no poison remained on it, the pulse continued the same 
and the respirations were 44, the vision pretty perfect. At 

9 h. 7 m. respiration ceased, the vision entirely gone, the action 
of the heart energetic, extremities warm, throbbing of the 
carotid artery strong, artificial respiration commenced at an 
average of 18 a minute, and at 10 h. 25 m. the nostrils gave 
indications of restored respiration, artificial respiration kept up 
at 16 per minute, no pulsation perceptible, except in the action 
of the heart. At 10 h. 27 m. natural respiration recommenced, 
at 10 h. 36 m. symptoms of returning vision, at 10 h. 40 m. re- 
spiration much hui-ried and irregular, at 10 h. 41m. artificial 
respiration discontinued, at 10 h. 44 m. natural respiration 38." 

In my own cases both respiration and action of the heart 
went on regularly even under most marked symptoms. It 
is true the pulse underwent some alterations, but they could 
hardly be considered to be governed by certain laws, the num- 
ber of pulsations immediately after injection being sometimes 
increased, sometimes decreased, but in almost all cases even- 
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taally returniiig to the standard before injection. It must 
likewise be borne in mind, tbat the injection of about tvo 
grains of Uraii cannot be effected without causing some pain 
which fully accounts for the Taiiations of the puke. 

Some experimentaliBts have shown the vasa-motor nerves to 
be paralyzed by Urari, and in consequence the peripheric vessels 
becoming dilated and giving rise to lower temperature*. My 
experiments have led me to deny the decrease of tempera- 
ture which either vacillates in a very small degree — according 
to my opinion, the result of external influences— or remains 
standard. In a case in which two grains of Urari were effect- 
ually injected I measured the temperature, the result is shown 
in the following table : 



Immediately after injection 



Minnte*. 

5 
10 
13 
20 
25 
30 
35 
40 
45 
50 
65 
60 
65 
70 
75 
80 
90 



Pulse. 

47 
65 
66 
65 
65 
65 
64 
66 
64 
65 
68 
68 
66 



RespiratioiL 

17 



17 



17 



17 



18 



Temperature. 

36-8 Cels. 

36-8 ... 

36-8 ... 

36-8 ... 

86-8 ... 

36-8 ... 

36-8 ... 

36-8 ... 

36-8 ... 

36-8 ... 

36-8 ... 

367 ... 

367 ... 



67 



67 



17 



17 



367 ... 



367 ... 



The temperature was taken from the mouth, where the bulh 
of the thermometer remained, of course, during the whole time 



1 TBoheschichin's Mittheihtngen aus dem pkytidog, Lahoratorium zu WUrzburg, 



ON THE ACTION OF INDIAN AND AFRICAN ARROW-POISON. 355 

of measurement. I need not mention that the injection was 
made, and the reading of the thermometer b^un, after the mer- 
cury had ceased to rise, and remained standard Tor about five 
minutes, which in a sensitive instrument is not the case before 
the lapse of about 15 — 20 minutes. 

These observations are in accordance with those of Claude 
Bernard who does not admit of raising the temperature under 
the influence of Urari. 

Another constant symptom of the effect of Urari is im- 
paired vision. Voisin and lAonviUe consider this phenomenon 
to be the first, but, as I think, wrongly, for, in all cases under 
my observation, the muscular system was first affected, although 
the relaxation of the features was the only perceptible symp- 
tom. Pressure in the frontal region, heaviness in the head, and 
similar phenomena mentioned by others, I have not been able 
to observe, and a few very recent cases, in which the injection 
was followed by fainting feelings, induced me rather to con- 
nect that phenomenon with the mental impression exercised 
on the patient by the injection. The impairment of vision 
generally consists of dimness in the eyes and diplopia, the 
background of the eye generally being paler than is normally 
the case ; but in other instances we find the vessels much in- 
jected and, therefore, a larger number of small vessels visible 
than is the case in a normal eye. The explanation of these 
phenomena may be found in the paralytic state of the vasa- 
motor nerves. The phenomenon observed in one individual, viz. 
the alteration of the shape of the optic nerve, is a remarkable 
fact, and since no real alteration of the shape of the nerve 
is possible from its position in the surrounding tissues, no other 
explanation remains but to consider it as a consequence of an 
alteration of the refractory conditions of the eye existing during 
the action of the Urari. This opinion has been advanced by 
Mr Bader, ophthalmic surgeon to Guy's Hospital, and by Dr 
liebreich at Paris, to whom 1 have mentioned the case. 

The acoustic nerve has been affected in a similar manner 
to the affection of the optic nerve in one patient; but this 
affection having been observed once only amongst a large 
number of cases, it cannot well be considered, I think, a 
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symptom cbaracteristic to the action of Urari, at least not 
when small doses are administered 

Amongst the symptoms described by Vaisin and LoinviUe 
we find an abnormal secretory action of the glandular system, 
rigors, excessive heat and general perspiration. Neither of 
these phenomena have occurred in my cases, except^ in one 
instance, sweat of the palms of both hands. It is not alto- 
gether without interest to remark, that this particular symp- 
tom is not unfrequently met with in certain diseases con- 
nected with derangements of the nervous system, as Epilepsy, 
Hysteria, Paralysis, etc. 

However severe the symptoms may be, consciousness and 
sensibility remain intact, provided the dose had not been laige 
enough to paralyze the respiratory muscles, otherwise respira- 
tion ceases, consciousness is lost, and the animals become at'- 
tacked by convulsions 

If the control over the co-ordinate movements is but parti- 
ally lost, the energy of the individual is capable of decreasing 
that loss to a great extent, so that a patient who declares him- 
self unable to raise his arms, ultimately is capable of doing 
it, if he be encouraged to do so, and do not give it up after 
the first attempt has been made. 

A most remarkable fact is the recurrence of all the symp- 
toms on the patient's coming into the open air. With a few 
exceptions all injections have been made by myself at my con- 
sulting room, the patients remaining with me until all phenomena 
had disappeared, vision, muscular action had returned, in shorty 
until the patient was perfectly able to walk home ; I only dis- 
missed him, after having been convinced of his being in such 
a stata On the next visit some patients informed me, that 
all symptoms they had experienced after injection returned as 
soon as they came into the open air, and that the symptoms 
lasted nearly for the same time as before. 

In conclusion, it remains only to say a few words concerning 
Urarin. If Dr Preyer's statement as to the strength of the 
alkaloid, being about twenty times that of Urari, be correct, the 
highest dose injected by me, viz. 13 milligr. (about i gr.), would 
be equal to about five grains of Urari, a dose which, un- 



OK THE ACTION OF INDIAK AND AFRICAN ARROW-POISON. 357 

doubtedly, would prove fatal. The possible difference of the 
Urari used by me and that from which the alkaloid has been 
extracted does not explain the different strength, for experi-' 
ments made in different parts of Europe have shown that 
nearly the same doses have been applied with the same results, 
so that, in fact, the difference in the strength of Urari 
generally used for experiments seems to vary but little \ 

The largest number of injections of Urari have been made 
in the patient of Case L In him the first symptoms of Urari 
were observable after at least more than one grain (gr. 1^ — 1^) 
had been injected, whilst 13 milligr. of Urarin produced no 
effect whatever. The conclusion is therefore warranted that 
Urarin is not six times stronger than Urari, or — ^to speak still 
more reservedly — than the Urari used in my experiments. But 
it must be borne in mind, that 13 milligr. by no means indi- 
cated the beginning of the effect, and that I discontinued 
the application of the alkaloid merely from the costliness of the 
preparation. 

II. The African arrow-poison. 

Though numerous experiments have been made with Indian 
arrow-poison from the time when Urari was first brought 
over to Europe, I cannot find any record of experiments with 
the poison used by the Africans for turning a harmless arrow 
into a terrible, deadly weapon* 

I therefore gladly embraced the opportunity of making a 
few trials, the results of which are contained in the following 
communication. 

Tlie poison was taken by me from arrows, sent by B. H M. 
Walker from the Gaboon, west coast of Africa, to the Anthropo- 
logical Society of London. 

The arrows came from the Lsy&s& and Isyiro tribes, 
measure about sixteen inches, and have the thickness of a 
raven's quill. They are very sharply pointed, and the points are 

^ Brttckner and Lampe'B Urari reqnireB, howeyer, — as found by experiments 
made, when this paper wae already in the press — a dose of three grains, hypoder- 
mically injected in an adult, in order to prodnoe the slightest possible symptoms 
consisting of a mere dimness of the sight. 



358 DR BEIGEL, 

for two inches covered with a thick layer of the poison, which is 
of a brownish colour, firm, without smell, of a bitter taste 
and, like the Urari, easily soluble in warm water or alcohol, on 
the solution settling, leaving a sediment. The microscope re- 
veals the latter to consist of brokendown vegetable tissues, as 
seen in Figure II A. 

The cells are very numerous, and consist of the different 
parts of a plant. If a drop of sulphuric acid be added, needle- 
shaped crystals are formed, probably the alkaloid of the poison. 

To be sure that the cells were not scraped off with the. 
poison from the arrow, which seems to consist of a reed-kind, 
I put sections of the latter under the microscope, but could not 
discover any resemblance between them and the vegetable 
remnants of the poison. 

As one glance on the woodcut will suffice to show the differ- 
ence between the tissues of the plants from which the Indian 
and African arrow-poison are extracted, so will the first experi- 
ment show that the action of both are totally different; and in 
a certain sense, as will be seen hereafter, acting in opposite 
directions. 

A small piece of the poison being placed under the skin of a 
middle-sized frog, the animal died in about ten minutes in con- 
vulsions. 

Another frog, poisoned by Urari, survived a few minutes ; 
but on opening both frogs, the heart was actively beating in the 
latter, but standing still in the former, and on application 
of the electric current to both frogs, about half an hour after 
death, not the slightest reaction was perceptible in the one 
poisoned by the African poison, whilst the other maintained its 
irritability on electricity for many hours. 

This experiment, though roughly made, warranted the con- 
clusion, that the African arrow-poison affects, in the first place, 
the nervous centres, and destroys at the same time the trrita- 
hility peculiar to the muscles. This conclusion has been fully 
borne out by the following experiments : 

Two grains of the poison were dissolved in one drachm of 
distilled water, and the experiments made on five healthy, large 
frogs, four of which had injected a tenth of a grain each, while 
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the fifth was made to swallow a somewhat larger quantity. 
For comparison's sake, a sixth frog was poisoned by an equally 
large dose, as in the first four frogs, of Urari. 

The first fact observable was the more rapid action of the 
Urari-poison ; for the urarirised frog after a very few minutes 
began to lie flat on the table, the hinder legs extended, while 
the other frogs at this time were still jumping about without 
exhibiting any sign of affection. But after about ten or fifteen 
minutes their movements began to be slower; yet complete 
paralysis could only be observed after about three quarters of 
an hour. 

It is well known that urarirised frogs are most appropriate 
objects for observing the circulation of the blood, provided such 
doses are given as to paralyze, but not to kill the animals. But 
in the frogs treated with African poison, the circulation could 
already be seen going on very slowly when the first sign of 
beginning paralysis consisted only in slow movements. 

The state of sensibility was likewise very different. The 
urarirised firogs, as already mentioned, retain for a very long 
time the capability of being convulsed by the electric current 
when applied immediately to the skin or muscles, and to a 
certain extent even when applied to the nerves. This property 
exists only a short time after the death of animals poisoned by 
the African arrow-poison, and after about half an hour neither 
direct nor indirect application of the strongest current, ap- 
plied to the skin, muscles or nerves, will cause any contraction 
of the frog^s muscles. 

In another series of experiments five large firogs were in- 
jected with the following doses of the African poison: 

No. I. Two milligrs. 

No. II. One milligr. 

No. III. One-tenth of a milligr. 

No. IV. One-twentieth of a milligr. 

No. V. One-fortieth of a milligr. =s 0'0640 grains. 

Frog No. I. After five minutes paralysis ensued, and al- 
though twitching on the skin by means of a forceps still produced 
reaction of the muscles, yet when the thorax was opened the 
heart was not beating any more> having ceased to throb after 



36Q BB BEIGEL, ON INDIAN AND AFRICAN ABBOW-P(HSON. 

a systolic movement, the ventricles being pale and empty, the 
auricles teeming with blood. 

Frog No. IL The same phenomena, but beginning some- 
what later. When the hinder legs were still energetically mov- 
ing, on irritants being applied to the skin, the blood-corpuscles 
under the microscope could be seen moving very slowly in the 
vessels of the web, indicating that paralysis of the heart and 
vessels had begun; in the finest capillaries circulation had ceased 
altogether, and when the thorax was opened, after another 
minute, the heart was found in the very same condition as 
described in No. I. 

Frog No. rV. died twenty minutes after injection, and 

Frog No. III. about three minutes later. 

Frog No. V. died after one hour and a few minutes, under 
the same symptoms as the others. 

In all animals the application of the electric current to the 
nerves remained without any effect, while sensibility in some 
frogs could be seen on application of the current to the skin 
or muscles for a few minutes after death, in others for about 
an hour, the frogs treated with the smallest doses always 
retaining sensibility for the longest period, which did not, 
however, extend over an hour. 

These experiments have, of course, to be repeated with 
more care ; but from the results already obtained, we may infer 
that the danger of the African arrow-poison exceeds by far 
that of Urari, provided a sufficient quantity be introduced 
into the system of men or animals. 

Ceteris paribus, there is a chance of recovering from poison- 
ing by Urari, if respiration is not impaired, or if artificially 
continued, while all hopes at once vanish if the African poison 
has taken effect on the centres of the nervous system ; and un- 
fortunately the quantity required for this effect seeips likewise 
to be very small. 



ON THE EPITHELIUM OF THE CORNEA OF THE 
OX. By John Cleland, M.D., Professc/r of Anatomy 
and Physiology y Galway. (Communicated to the British 
Association at Dundee, September, 1867). 

It is well known that there are many appearances in stratified 
epithelia not easily explained by that simplest theory of their 
growth which is naturally first suggested, and is no doubt in all 
instances partially true ; namely, that cells originating in a deep 
position pass gradually to the surface as they grow and alter in 
figure, while those superficial to them are cast or dissolved, and 
others behind them follow in their steps. Thus the elliptic 
cells in the deeper strata of the epithelium of the trachea can 
scarcely be supposed to be developed into the ciliated columns 
which lie over them; and it cannot be imagined that in the 
ureter the large and irregularly shaped cells are altered so as to 
form the smaller and flatter cells found on the surface. 

In the cuticle, it is obvious that the horny portion is formed 
of cells derived from the deeper part and progressively finding 
their way to the surface where they are cast oflf; but the elon- 
gated form of the cells resting on the dermis, and the size of 
these as compared with those above them, shows that in this 
part there is another mode of growth not yet sufficiently inves- 
tigated. The epithelium of the cornea, whilst it presents the 
same general arrangement of parts as the cuticle, is a much 
more delicate structure; and on account of the individual cells 
being more readily separated, it is much more easily examined : 
it may be studied without much difficulty with the aid of car- 
mine-staining and bichromate of potash. In the human subject 
the deepest layer of the corneal epithelium consists of cells not 
more elongated, in comparison with those superficial to them, 
than the deepest cells of the cuticle; but in the ox, the sheep, 
and the horse, and probably other animals, it presents the ap- 
pearance of a stratum of columnar epithelium, the cells of which 
are as elongated in form as those of any columnar epithelium in 
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the body. In the ox the cells are of large raze. The elongated 
cells now mentioned, flat at one extremity, and pointed or caa- 
date at the other, differ from those of ooliimnar epitbeUnm, not 
only in forming the deepeut instead of the most superficial 
layer, but in having the flat extremity resting on the subjacent 
parts. The whole thickness of the epitheUum, when swollen 
by the action of the bichromate, can be easily detached £rom 
the surface of the cornea, which is left quite clear of any struc- 
ture from which the epithehum could be derived; for the only 
nuclei which it exhibits are the long-shaped nudei in its inte- 
rior, which are totally different in appearance from the nuclei 
of the epithehum. When the detached epithelium is examined 
in vertical sections, the elongated elements forming its deepest 
layer are seen to he closely t<^ther with their flattened ex- 
tremities in a line, and each cell exhibiting only one nucletis, 
which is always at a considerable distance from the corneal ex- 




Kote of explanation to figure. In tbia figqre the epitbelinm oells lying next 
IB ooniea are at its upper put, vhilst tbs gnperfldal aqiununu lajez is beW. 
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tremity. Thus it is very obvious that the epithelium is not 
derived from the suJgaceDt cornea, but that the cornea and 
epithelium are wholly independent structures adhering together. 

Immediately superficial to the columnar stratum is a layer 
of cells of irregular shape, about twice as broad as the colum- 
nar, but by no means so elongated. They are rounded and 
even in outline at the superficial extremity, but are jag^d at 
the 6ther, sending in processes or digitations which may be 
three or four in number, and which appear to fit in between 
the tapering points of the columnar cells. The cells resting on 
this layer are still less elongated and smaller; and it is in this 
region,>in the middle depth of the epithelium, that it is most 
difficult to distinguish the component elements as they lie in 
position. Carrying the examination still onwards toward the 
surface, large cells are again met with, superimposed on which 
are others of a flatter form; and at last the squamous layer is 
reached which covers all. 

By subjecting the dyed epithelium to a strong solution of 
the bichromate of potash its elements may be completely iso- 
lated, and then there are seen floating numerous smaller cor- 
puscles than could be well distinguished when the parts are in 
position. Among these are apparently free nuclei, and others 
within minute corpuscles of spheroidal or less regular form; 
also, bluntly spindle-shaped cells containing sometimes a single 
nucleus, sometimes two, and occasionally a nucleus in process 
of division. These spindle-shaped cells have their position be- 
tween the processes of the columnar stratum and among the 
digitated cells which are next to it. 

Here and there in the columnar stratum an appearance of great 
importance is seen, namely, cells in various stages of decadence. 
Cell-walls, shrivelled and narrow, without any appearance of a 
nucleus occur, which might be supposed to have been torn and 
deprived of the nucleus in manipulation were it not that other 
stages of old age are observed. Columnar cells retaining their 
general form are noticed, which have the nucleus replaced by 
an air cavity with generally the appearance of thickening of the 
wall round it, as if from desiccation of the cell contents : nu« 
merous others may be seen in which, while the cell contents 
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seem yet unaltered, the nucleus is partially replaced by an air 
cavity lying close to the remaining portion. Other cells beside 
the columnar may sometimes be found undergoing the same 
degeneration; and in the sheep these air cavities are specially 
numerous in the squamous stratum of the corneal epithelium. 

The appearances now described seem to prove conclusively 
two points ; firstly, that the corneal epithelial cells are not de- 
veloped in regular succession from the deepest part and pushed 
outwards as they grow; and, secondly, that they are not all 
cast off at the surface, but that some of them degenerate and 
are absorbed in a deep position. 

The source of origin of the columnar stratum is not to be 
found on its deep surface; and the digitated cells are certainly 
not altered and more fully developed columnar cells. But it is 
alleged by Dr Schneider, as quoted by Dr Sharpey^ that the 
elongated cells of the deepest layer of the corneal epithelium, 
although not themselves passing to the surface, detach from 
their outer extremities, by repeated division of their nuclei and 
cell-walls, a series of progeny one after another, from which are 
derived the other strata. The proof that this is not the mode 
of growth of the corneal epithelium of the ox is that the co» 
lumnar cells have never more than one nucleus each, and none 
of them present any trace of such budding; and also that the 
superjacent digitated cells are larger than those more super- 
ficial Altogether there can be little or no doubt that the cells 
of the columnar stratum are derived from corpuscles which 
grow inwards, and that the spindle-shaped cells above de.scribed 
are, some of them, destined to become developed into columnar 
cells. We must suppose that the digitated cells are developed 
in the same manner; and in that case the corneal epithelium 
may be regarded as having its germinal stratum in its middle 
depth, from which growth proceeds toward both the cornea and 
the free surface. 

The degenerated cells with air cavities, found in the deepest 
stratum, point to a circumstance not hitherto observed, nor 
possibly suspected, namely, that the old elements of a stratified 

^ Qiiaiii*8 Anatomy t aerenth edition, p. lyi. 
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epithelium are not always thrown off at the surface; for in this 
instance they degenerate and disappear in their original po- 
sition, their parts being doubtless ultimately absorbed, in like 
manner as a degenemted muscular fibre is absorbed in the 
uterus after labour, or in a striped muscle. 

While, however, the importance of the preceding observa- 
tions consists principally in demonstrating the possibility of 
modes of growth more or less similar to that described in the 
corneal epithelium of the ox occurriDg in other stratified epi- 
thelia, it is not hastily to be presumed that the growth of the 
general epidermis necessarily proceeds in the same way as 
that of the corneal epithelium. In particular, it must be- re- 
collected that the corneal epithelium is uniquely situated in 
being spread over a non-vascular texture, and in being con- 
tinuous at its periphery with a denser epithelium which has 
blood-vessels beneath it; and it may be therefore fairly ques- 
tioned how far it derives its nourishment from beneath, and 
how far from the vessels around it. 

A further investigation into the growth of the cuticle is na- 
turally suggested by the facts now brought forward, and I have 
to regret that as yet I have not had time to pursue that sub- 
ject with sufficient care. But I may mention that in the deep 
parts of a delicate piece of cuticle I have been able to see cells 
with the nucleus partially replaced by a cavity, and others in 
which it was wholly so. 



NOTES ON THE STRUCTURE OF A MONSTROUS 
KITTEN. By W. C. M'Intosh, M.D., F.L.S. PL viii. 
and IX. 

The specimen (fig. 1) from which the following notes were 
taken was kindly sent me early in 1861 by Dr David Lyell, of 
Newburgh, and seems to come under Order 5th of Prof. Allen 
Thomson's classification \ The skin was covered with such a 
coat of hair as usually met with in fully developed kittens at 
the time of birth. Upon the roundish nondescript head were 
three external ears, two of which were symmetrical and appa- 
rently of normal aspect, and situated a little above a line run- 
ning backwards from the posterior angle of the mouth; while 
the third (fig. 11) held an intermediate position on the upper 
and posterior part of the cranium, and consisted of two coalesced 
organs, with the tip of each folded over in the form of a flap* 
In the slight eminence behind the latter was a fissure about one- 
eighth of an inch in depth, and terminating in a cul-de-sac. In 
front of the flaps there was also a slight dermal ridge with a 
superficial furrow. The whole mass, however, moved easily on 
the subjacent textures, thus presenting a marked distinction 
from the other two ears, which were of course quite fixed. On 
the left side of the head there were half-opened eyelids; but on 
the opposite side only a deep hollow beneath the projecting 
frx>ntal region (a, fig. 2). A fissure on the right side of the nose 
communicated with a fissure of the palate. The two fore limbs 
on the right side were in the usual position, while the right fore 
limb of the left monster had the shoulder pushed three-fourths 
of an inch forward, the limb being laid over the anterior part of 
the chest and root of the neck, with the toes looking over the 
left shoulder. The external separation of the two bodies oc- 
curred about an inch and a half behind the anterior extremities. 
In the angle of junction were two umbilical cords, which, how- 

^ Monthly JouYnal of Medicine, d^c, 1844, p. 483. 
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ever, soon coalesced, and ended in the usual chewed tip. Pos- 
teriorly the right monster was rather more bulky than the 
other, and it was to this side that the head inclined, while the 
compound ear faced the LEFT. 

Head, This was marked by the great development of the 
right parietal and frontal regions (fig. 7). The right frontal 
was subdivided into several pieces, and instead of the osseous 
ring of the orbit being formed of three bones (frontal, malar, 
and superior maxillary) as in the normal young or adult, no less 
than eight different pieces were concerned in this case. A^ the 
true orbital cavity, however, was extremely small, we may sup- 
pose several consisted of osseous elements extruded therefrom; 
indeed six of the eight may thus be referred to the frontal, viz. 
Oy d, / ffi s and a, the two latter at least representing the dis- 
placed orbital plate. The malar (o) and superior maxillary {%) 
held nearly their normal positions, though both were small and 
contorted. A fibro-muscular layer (e) stretched over and com- 
pletely shut in this cavity, but there was no trace of an eye. 
The left orbit, again, was somewhat shallow and small, from the 
pressing outwards of the orbital plate of the frontal, but it con- 
tained an eye of the ordinary structure in all respects. 

The lower jaw was single and fairly developed, and the 
cavity of the mouth held a normal tongue, with an epiglottis 
and rima immediately behind, and iu connection with the ex- 
terior or upper trachea (e, fig. 5). Behind the foregoing another 
rima opened, with its epiglottis arranged in the reverse way, as 
if another mouth had entered at the occiput. The epiglottis in 
the latter case was larger and more lax than the former, and 
running backwards from its root was a small slightly elevated 
triangular process covered with papilla)— the representative of 
a tongue. It terminated in a cul-de-sac. Thus the fore- 
going sets of organs were situated opposite each other and 
reversed, the single pharynx and gullet dividing them. Just 
above the epiglottis of the imperfect apparatus was a cul-de-sac 
in the mucous membrane of the roof of the chamber, apparently 
representing a trace of the posterior nares, while from the cen- 
tral eminences caused by the united ampuUse immediately be- 
hind hung two fleshy processes. 
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In the roof of the mouth anteriorly — ^instead of the flattened 
arch of the supeiior maxillary and palate clothed by the rugose 
mucous surface — there was a highly arched vault covered with 
smooth mucous membrane, with a projecting ledge of the palate 
and superior maxillary on each side just beneath the alveolar 
process of the latter. Towards the anterior part of this ridge 
there were traces of the rugose mucous surface. The true arch 
of the palate, therefore, was imperfect, a fact more clearly shown 
on removal of the soft textures. Anteriorly there were two 
slender styliform prolongations of the incisive bones in the cen- 
tral line, the very large fissure on each side having no posterior 
boundary, but being continuous with the arch of the palate. 
Behind these the arch was made up of two elongated flattened 
processes, probably representing the vomer, with an intervening 
mass of cartilage ; next, of the much expanded ascending pro- 
cesses of the palatines; and posteriorly of the equally flattened 
pterygoid plate of the sphenoid. The cavities of the nose and 
mouth were thus thrown into one throughout the greater part 
of their extent, for, though there was an imperfect nasal cavity 
in front at the tip of the snout, it speedily merged into the in- 
cisive fissures. The body of the sphenoid (basi-sphenoid) was 
occupied by a large oval foramen. 

It was in the occipital region, however, that the most re- 
markable abnormality occurred. Behind the bony ring formed 
by the basi-sphenoid round the aperture just mentioned, a tri- 
angular piece of cartilage of considerable size was interpolated, 
or rather the ordinary spheno-occipital synchondrosis was greatly 
hypertrophied ; and from this, as a centrum, a basi- occipital of a 
wedge-shaped (and therefore somewhat normal) outline diverged 
on each side to an occipital foramen. The occipital was formed 
of four pieces, a large supra-occipital plate to which the tri- 
angular lateral piece of the inter-parietal was articulated, two 
ex-occipital, and the foregoing basilar portion, the whole en- 
closing a deep pit for the lodgment of the cerebellum and me- 
dulla. The cavity was further made up of the temporals. The 
corner of the superior plate and the condyloid portions of the 
occipital articulated exteriorly (in regard to the single anterior 
region of the head) with the cartilaginous mastoid, and a very 
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much enlarged ampulla, i^'hich lay along the basilar piece some* 
what after its ordinary arrangement. On the inner side again 
the cartilaginous mastoids of opposite sides coalesced in the 
middle line posteriorly, while in front of this mass the corre- 
sponding ampullse were ankylosed. The latter were much 
smaller and less rounded than the exterior pair, as well as 
somewhat contorted, but they presented an external meatus 
posteriorly, though no ring for the attachment of the ear ex- 
isted. These ampullse were covered externally by mucous mem- 
brane, from which depended the two symmetrical clavated pro- 
cesses referred to previously as being directly over the imperfect 
tongue. On the inner surface of the skull a prominent bilobed 
ridge was formed posteriorly by the united elements of the tem- 
porals, which thus made a septum between the two occipital 
fossae. There was only an indication of the tentorium towards 
the outer borders of the fossae. Each occipital region had its 
foramen and two well formed condyles, with atlas, axis, and 
succeeding vertebrae. The inter-parietal bone was enormously 
developed, consisting of a somewhat hexagonal central mass 
with two triangular wings (indicated in fig. 3), instead of the 
usual OS triquetrwm. The central piece had a projecting pro- 
cess both anteriorly and posteriorly, the latter filling up the 
notch between the double occipitals. 

The anomalous brain cavity just noted was lined internally 
by a dura mater, which accommodated itself to the various irre- 
gularities, and covered over the gap in the bulging right orbital 
region. The cerebral substance was not in a good state of pre- 
servation, but it was seen that anteriorly the cerebral lobes 
were divided by a wide and jagged fissure, the largest half 
being situated to the left. The cerebellum was distinctly 
double, .as were also the pons and medulla, the latter termi- 
nating on each side in a well formed spinal cord. A strong 
falx separated the divisions of the cerebellum. The cerebral 
nerves in front of the bifurcation seemed to be single, those 
behind double. The arrangement of the spinal nerves was 
pretty normal in each monster. 

The muscular system was well developed throughout, and 
presented corresponding irregularities with the conformation of 
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the specimea The general relations of these are shown in the 
drawings (figs. 2, 4, and 5, and figs. 8 and 9) and their explana- 
tionSy and I may only notice that the pectoralis major of the 
right monster (h, fig. 2) was peculiar in so far as its humeral por- 
tion was of great bulk and breadth, binding the limb forcibly to 
the thorax, and of course would necessarily have proved an im- 
pediment to the free motion of the organ. Each pair as viewed 
in the drawinof were connected with the limbs of different mon- 
sters. The external Mique (m, fig. 4) interdigitated with the 
former, continued outwards in a slanting direction, and then 
bending, each proceeded to its respective abdomen. In such 
views as the foregoing the cervical muscles, e.g. stemo-cleido- 
mastoid and hyoid, spring from the two monsters yet ap- 
parently form symmetrical pairs. The deep-seated muscles, 
however, of the neck and trunk were in general confined to 
their respective moieties. 

Thorax. The ribs coalesced by cartilage in the middle line 
so as to form a large compound chest with double organs. 
The tracheae were not arranged in a manner corresponding with 
the two spinal regions, but took their directions rather from 
the single lower jaw, the one being anterior in such a position 
as shown in fig. 5, pi. I., and the other posterior ; and the lungs 
followed a similar arrangement Thus the pair of lungs did 
not correspond with the pleural cavities of each monster, but 
belonged to both. The rings of the tracheae were well formed, 
and had the intermediate elastic membranous portion poste- 
riorly or otherwise. Each branch of the trachea {e) chiefly ex- 
posed in fig. 5 became connected with a minute lung which 
evidently had never been distended with air. The one organ 
had five and the other two lobes. The irregular thoracic cavity 
in which they lay likewise contained a small but perfect heart 
(i, fig, 5) enveloped in a pericardium. The aorta of this heart 
is observed to course to the left of the same figure (right 
animal), and to give off the usual branches, but the common 
carotids (d) proceeded upwards to supply both sides of the 
compound cranium. The thymus gland (A) was moderately 
developed. 

On removing the foregoing organs a diaphanous membra* 
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nons septum was found separating this cavity from another 
which lay under the united ribs on the opposite side (fig. 3), 
and which corresponded to the dorsal region, if we take the 
head only into account The undermost trachea (of fig. 5) 
gave a bronchus to each lung {d and e), both of which were con- 
siderably larger than in the previous case. The left (e) was of 
an irregular flattened form divided into four very distinct lobes, 
while the right was simply bisected by its transverse fissure. 
A curious heart (c) — of much smaller dimensions than the first- 
mentioned — ^lay in the upper lobe of the right lung, and sur- 
rounded by an imperfect pericardium. Careful dissection showed 
the presence of four cavities, but the right ventricle especially 
was indistinct, and could scarcely be observed amongst the mus- * 
cular papillae. The aorta^ ductus arteriosus and other tissues 
were matted together, the former slanting inwards and forwards 
to supply the opposite monster (left in fig. 8). The thymus 
gland (jk) of this side was larger than in the other cavity. 

Thp thoracic walls were closed inferiorly by an irregular 
diaphragm, in which the aperture for the single oesophagus was 
somewhat large. The latter coursed through the chest between 
the tracbese. 

On slitting open the abdominal region on the side corre*- 
sponding to the view given in figs. 4, 5 and 6, the organs are found 
in one chamber in front. The oesophagus led into a single 
stomach which lay in the forward curve of the diaphragm. The 
stomach had the usual shape, though perhaps the cul-de-sac 
at the pyloric end was e3caggerated. Its mucous surface (which 
had numerous longitudinal rugae) was covered with soft masses 
of nucleated cells — cylindrical, fusiform, and nearly circular — 
and granules. The intestine was retained in situ by mesenteric 
bands, and lay chiefly in the cavity of the left animal in the 
figure (fig. 6). About seven inches from the pyloric end of the 
stomach a bifurcation of the intestinal tube occurred (fig. 10), 
one branch coiling to the hollow in the right animal, the other 
remaining in the left After a course of about two inches each 
ileum opened by a proper ileo-csecal valve into the caecum {d), 
and the gut then proceeded in the usual manner to terminate 
in the anus. In the brownish contents of the caecum were 
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numerous cellular masses and crystals of the triple phosphate ; 
while the meconium in the rectum consisted of dark red granu- 
lar matter, epithelial debris, and crystals of cholesterine. 

Attached to the abdominal cavity of the left animal above 
the kidneys was a long, narrow and irregular spleen. The 
other abdominal viscera were double. The liver in the left 
animal (e, fig. 6) had a somewhat pyriform and elongated 
shape, with several lobes and fissures; the second liver had 
a similar shape, with the broad end in firont, and an almost 
pointed posterior extremity. The ducts of both opened into 
the duodenum. The kidaeys occupied a pretty normal posi- 
tion in each monster, and had the usual arteries and veins. A 
pyriform bladder [g, fig. 8) attached to the urachus lay above 
each pubis. 

The generative organs (fig. 8) in both cases were female, 
and marked externally by the vagina with its clitoris, the latter 
being much more developed in the left than the right monster. 
Each was furnished with a small uterus, the Fallopian tubes of 
which stretched as far forward as the kidneya 

As previously mentioned the umbilicsd cord was double, 
consisting of two umbilical veins and four umbilical arteries. 
The division of the cord took place on eutering the abdomen, 
each set of vessels coursing to its own side. There was a lace- 
rated wound at this part of the abdominal wall, apparently 
from the efforts during paHurition. 



Explanation op Plates VIII and IX. 

Fig. 1. View of the specimea somewhat reduced in size. 

Fig. 2. Superficial muscles from the aspect corresponding to the 
doi'sal region of the cranium, a, prominence caused by the hypertro- 
phied right frontal. 6, fissure of the compound ear. c, muscular 
fibres prolonged from the pectoralis major, d^ portion of the united 
trapezius and deltoid, ft representatives of the sterno-deido-mastoid 
musclea g, spine of the scapula, h^ pectoralis meg or. i^ muscles 
of the shoulder, jy obliquus externus abdominis. 

Fig. 3. View of the contents of the * dorsal* thoracic cavity 
exposed by severing the commissures of the ribs, a, cervical muscles. 
6, thymus gland reflected, c, heart </, «, lungs, fy diaphragm. 
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Fig. 4. The opposite side firom that represented in fig. 2. a and 
&, irregnlarities of the abnormal orbit, e/, submaxillaiy glands, 
e, ty symmetrical ears, f^ stemo-cleido-mastoid muscle, g^ hyoid 
group. A, common carotid artery, t, h, portion of the united trape> 
zius and deltoid muscle. /, pectoralis major, m, obliquus ext 
abdom. 

Fig. 5. A deeper dissection of the same region with the pericar- 
dium reflected, a, submaxillary gland. 5, hyoid bone and apparatus, 
c, hyoid muscles, d^ common carotid artery, e, tracheae, f^ aroh 
of the aorta. ^, right auricle. A, thymus gland, t, right ventricle. 

Fig. 6. Common abdomen slit open on the same side as fig. 5, 
pi. I. a, vena cava. 5, conical diaphragm, c, c, reflected abdo- 
minal walls. <i, ligament of the liver and \imbilical vein. 6, liver, 
yj spleen. ^, fold of mesentery. A, edge of the second liver, y, 
margin of the right kidney of this monster. Ic^ fold of intestine. 

Fig. 7. Drawing of the right side of the head after removal of 
the cutaneous textures, a, right parietal. &, interparietal and its 
appendages, c, abnormal development apparently of the external an- 
gular process of the frontal, dyf^ g, 8 and.«', separate pieces described 
in the text. 6, muscular coating closing in the cavity. A, a sfball 
sulcus between the frontal and superior maxillary (t). k, nostril. 
m, muscles of neck, n, right external ear. o, malar bone. 

Fig. 8. Abdominal and pelvic regions of larger monster, 
a, left kidney and its hilus (h). c, colon terminating in rectum. 
dy upper extremity of Fallopian tube, e, left hypogastric artery. 
g, bladder terminating superiorly in the urachus. A, left Fallopian 
tube, i, left round ligament. I, junction of the Fallopian tubes at 
the fundus of the uterii& 971^ left lateral ligament of the bladder. 
thy vaginal canal. 0, symphysis pubis. 

Fig. 9. Left dorsal ridge and scapulse. a, subscapularis of right 
side. 6, e, slips of united trapezius and deltoid, c, d, levator 
anguli scapulie. To the left of the latter are seen the muscular bands 
corresponding to the rhomboideus major and minor. /, h, serratns 
roagnus. g, spinal muscles en masse, i, pectoralis minor. 

Fig. 10. Intestinal canal reduced in size, (i, portion of stomach 
cut open, by duodenum, c, point of bifurcation of the small intes- 
tine, probably at the termination of the jejunum, dy caput csecum. 
e, colon. 

Fig. 11. The compound external ear situated ovei' the region of 
the coalesced petrous portions of the temporal bone. 
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A Monoffraph an the structure and development of the Shordder- 
Girdle and Sternum in the Vertebrata, Bj W. Kitchek Parker, 
F.R.S. F.L.S., issued by the Ray Society, 18G8. 

Rarely, very rarely, does a work so thoroughly good and truly 
scientific as this issue from the press, one which so entirely oomes up 
to our idea of what a monograph ought to be. Facts in vast array, 
but not superfluous, carefully observed, for the most jMirt worked out 
by the author with infinite pains and scrupulous accunvc^, are de- 
tailed in a lucid interesting manner, the description being lightened 
by the glowing, the almost poetic, touches of the ardent investigator 
of nature; and all are combined in an orderly manner to tell their 
own tale of their real nature and their i*elation8 to one another. 
The pleasure and pride with which we welcome such a work is not 
a little enhanced by the recollection that it comes from one whose 
time is chiefly spent in the busy distracting turmoil of medical prac- 
tice, in the provision for the res domiy from one who has no ordinary 
end to gain, who is stimulated by no mercenary or ambitious motire, 
but whose heart is en rapport with nature, whose love it is to com- 
mune with her in her deeper chambers, to strike light by sharp 
contact with her there, and to guide others along the paths which 
he illumines. We may, indeed, point to Mr Parker not only as a 
teacher of men of science, but as an example to men of practice, an 
example not a little needed now-a-days. Thirty large plates, con- 
taining each from ten to five and twenty well-executed drawings, by 
the author's own hand, of his own work, attest to the labour which 
has been bestowed; and the earnest, thoughtful, happy tone of the 
work show the spirit in which it has been done. The Royal Society, 
with judicious liberality, granted a hundred pounds towards defraying 
the expenses of these plates; and the Ray Society well deserves 
the thanks of its subscribers for placing such a volume before them. 

The shoulder-girdle is well selected for that kind of investigation 
which the author has already shown that he knows so well how to 
carry out. The real nature of its components are by no means 
understood in spite of the researches of Cfegenbaur* and others; yet 
their apparent simplicity tempts to speculation which has run eaaly 
into erroneous dogma. Mr Parker, in the execution of his task, 

^ Schtdtergibrtel der Wirbelthiere. This admirable work, of which we gave a 
brief notioe at p. 157, is the only one on the subject to be compared with the 
one before us. The compound nature of the bones of the shoulder-girdle is 
described.; and the partly cartilaginons, partly fibrous origin of the davide in 
man is worked out more foUy than by Mr Parker. 
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takes his stand upon morphology, wdug histology as a handmaid ; at 
which indeed he tells ns that he has worked hard, though space does 
not permit of the results being given. Teleology he leaves altogether 
oat of consideration as not to his point, however interesting. Pro- 
fessor Huxley has been the *man of his counsel* in hiany matters; 
and a better he could not have found, as the result proves. Never- 
theless he does not prove a servile adherent to the views of that 
master. Though wishing to work peaceably, yet he remarks that 
" controversy was one of the exciting causes of this particular line 
of research ;" and the tendency of his feelings, though no evil animus 
is shown, is somewhat evinced by the following note, which will 
rejoice the heart of many a weary student. 

^ I hope never again to use that mischievous word ' apophysis,' with 
its ninety-and-nine prefixes ; it was a cloudy and dark day for anatomical 
science when the transceudentalists, 'with their enchantments,' brought 
tills swarm upon the land." (p. 5.) 

The Trcja caduca — ^if indeed it can be said to be still standing r- 
of the occipital relation of the fore-limbs ruU, we trust, entirely 
under the following thrust : 

** I shall afterwards show tJiat there is no inatanee whatever in which 
the true Shoulder- girdle ii articulated to the occiput. All the confusion 
in this matter is due to Cuvier's misinterpretation of the first lateral-line 
bone (my * post-temporal scale ') as the supra-scapula ; and on tiiis nai/, 
which could not be driven into Nature's hard wall of facti, our great 
English anatomist hung his theory of 'the Nature of Limbs.'" (p. 12.) 

In a few introductory remarks the 'cartilaginous skeleton' is 
called the ' endo-skeleton,' and is divided into 'axial' and 'acces- 
sory,' " the limbs both root and branch belonging to the latter cate- 
gory. " Andllary to it is the 'fibrous skeleton' or ' exo-skeleton,' 
the skeleton of the skin and its infoldings. 

"These two skeletons maintain their greatest independence of eaeh 
other in the oldeit and most generalised types of Fishes; in the newer 
(cycloid and ctenoid) types the correlation of the two becomes much more 
evident and perfect ; but we must pass through all the cold-blooded verte- 
brates, and cTen past some of the lower types of the warai-blooded, before 
we see the greatest inter-dependence of these diyersely developed struc- 
tures." (p. 4.) 

The ossifications of the skin constitute the ganoid plates, which 
in some animals form a coating or helmet more or less completely 
covering and masking the subjacent parts of the exo- and endo- 
skeletal structure. These dermal plates are sometimes inseparable 
from the subcutaneous ossifications; sometimes they are less closely 
united; but both contribute to the exo-skeleton. The components 
of this fibrous exo-skeleton are, and it is an interesting fact^ often 
correlated to those of the cartilaginous endo-skeleton. They may be 
merely applied or united to them by harmony, or they may be anky- 
losed; thus the interdavide of Ostiacion is ankylosed to the pn^ 
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eoraooid and joined bj harmoiij to tlie ooraooid (p, 35). On Uiis 
point we bare the following interesting pangFaph : 

''If I had snnrejed these parts fineth from the typical Fishes ther 
woold bare caused me much trouble ; bat the war has been made mndi 
smoother by my coming to them throagfa by-pathk We hare seen this 
eoalesoence of parts of the oater and inner skdeton, and shtll see it again, 
and it is noteworthy that, although the qdint-bones are ready enoogii to 
ooalesoe with eudo-skeietal bones, yet, retaining their old nainre as scales, 
they are rery slow to combine with each other. The qfiniiy oi the dermal 

rem for the endo-skeleton becomes stronger and stronger as we ascend 
▼ertebrate scale ; and in the warm-blooded classes the most remaiicable 
metamorpbic combinations take place." (pi 35.; 

The ossification, which commences in the interoellalar snbstaooe 
of hyaline cartilage, is called *' endostosisw' This is sometimes confined 
to the snrface and then is *snperfieial endostosia.' The ossification 
in the almost stmctureless layer of perichondrium, in immediate 
contact with the ontermoet cartilage-cells, is named ' ectostosis,* and 
that in the skin, the sabcutaneons fibrous mesh or the aponeurotic 
tracts, ' parostosis.' 

** AH these modes hare to be most carefoDy traced badcwards to their 
earliest appearance, otherwise the study of osseous centres is most per- 
plexing ; for one of the constant results of ossification in the higher dasses 
IS the coalescence of parts morphcAogically separate." (p. 4.) 

This, then, is one of the first difficulties to be mastered, in order 
to obtain a coirect knowledge of the real nature of the several parts 
of the shoulder-girdle, or indeed of any other division of the osseous 
fiibric ; and the reference of these parts, respectively, to their endo- 
or exo-skeletal origin can be correctly done only by embryological 
investigation and by comparison of the corresponding parts in difier- 
ent animals. 

The latter is the line chiefly taken in this- book. The author 
keeps strictly to the description of what he has seen, and describes 
the structures in an ascending manner from the lower vertebrate 
type to the higher. He commences accordingly with the Placoid 
Fishes, in which there are no splints, the shoulder-girdle being 
entirely cartilaginous and forming, therefore, a grand sorting-point 
for investigation. In Raia clavata the shoulder-girdle consists of a 
scapula, a distinctly segmented supra-scapula, and a eoraooid. The 
scapula, descending from its joint with the supra-scapula^ breaks into 
three bars — ^the ' pne-,' ' meso-,' and ' post-scapular ' r^ons. These 
are continuous with three parts of the ooraooid — the ' pne-,' * meso-^' 
and 'post-coracoid' (the latter being the ooraooid proper) — which are 
united beneath. At the insensible lines of union of the scapular and 
eoraooid portions are three glenoid fiicets. The portions or bars are 
separated by fenestrse — a * scapulo-coracoid * fenestra in firont, between 
the two anterior bars of the scapula and the coracoid, a ' scapular' 
fenestra between the two hinder bars of the scapula, which is sepa- 
rated from the third — ^the 'coracoid' fenestra — situated beneath it. 
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by a tranBverse bar of cartilage connecting the second and third 
glenoid &cetB. The coracoids of the two sides are united together 
by ' epicoraooids,' forming a strong continuous transyerse bar. The 
scapula and coracoid are Owen's radius and ulna: the 'brachials' 
attached to these are his ' carpals.' The fenestrsB are the result of 
segmentation in the coraco-scapular plate. A greater degree of seg- 
mentation would cause a notch or open fenestra, and a still greater 
a division into separate parts. 

This constitutes a typical or complete cartilaginous or endo-skele- 
tal shoulder-girdle. As we ascend, the supra-scapula soon ceases to 
be segmented, and other parts — 'dermal splints' — derivatives from 
the fibrous or exo-skeleton, are superadded to and applied upon the 
cartilaginous structure. Such in the Sturgeon are a ' post-temporal ' 
(the supra-scapula of Cuvier and Owen), a ' supra-clavicle' (the so- 
called scapula), a 'clavicle' (Owen's coracoid), and an 'inter-clavicle.' 
All these four are, in this instance, more or less ganoid or cutaneous 
in addition to being the result of ossification of the subcutaneous 
fibrous or aponeurotic strata. 

To these are added in Polypterus an 'upper' and 'lower post- 
clavicle,' forming a second row, the counterpart of which is the 
second 'lateral line' bone, or second thoracic-dermal cincture 
in Teleostei; as the first lateral line and the first thoracic-dermal 
cincture are the counterparts of the ' post-temporal ' (supra-scapula) 
and the clavicular series. In Ostracion there is in addition a ' prss- 
clavicle,' extending from between the supra-clavicle and the clavicle 
across to the basis cranii. There are therefore in this fish seven 
exogenous bones, built above, below, and around the true endogenous 
shoulder-girdle, viz, 'post-temporal,' 'supra-clavicle,' ' prso^lavicle,' 
'clavicle,* 'inter-clavicle/ and two 'post-clavicles.' In Syngnathus 
the inter-clavicle is divided into an ' anterior ' and ' posterior inter- 
clavicle.* 

The ' post-clavicles ' constitute the more or less elongated faintly 
curved styloid appendages to the shoulder-girdle, of which various, 
but none very satisfactory, views have been taken by preceding 
anatomists. 

The modifications of these several parts in the different Ganoids 
and Siluroids (recent and fossil), and others, up to the typical Teleo- 
steans, the varying degi-ees of segmentation of the cartilaginous or 
true element of the girdle, the modes in which it is over-ridden or 
embraced, and sometimes almost extinguished by the exo-skeleton, 
the relations of the latter to the cutaneous envelope or dermal cinc- 
tures and to the components of the ci'anium, are all traced in detail with 
much careful description, and in a comprehensive, masterly, and, 
therefore, highly interesting manner. We are also shown how (PI. 
II. figs. 12 and 13, Cottus and Gobius) the 'brachials' are formed by 
longitudinal segmentation and ectosteal ossification of the plate of 
cartilage lying next to the scapula and coracoid, and how by trans- 
verse segmentation the five horizontal brachial bars of Clupea haren- 
gus (fig. 4) are made into a double series. 

VOL. II. 25 
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In the Amphibians we i-erert to a cartilaginous, and therefore 
simpler, condition ; for in them, as in the Rays and Sharks, no splints 
or parosteal growth is borrowed from the skin and its inibldinga 
There is the one plate of cartilage in which the ' supra-scapula,' 
' scapula,' 'coraooid,* ' preecoracoid,' and * epicoraooid* are distinguish- 
able. Ossification, chiefly ectosteaX, commences in the scapula^ and 
follows in the coracoid and precoracoid, forming three separate bones 
which approach and unite with one another in the glenoid cup. The 
epicoracoids come to overlap in the middle line to a considerable 
extent, the left overlapping the right and vice versa in the same 
fiimily; and between the two {>osteriorly, in all perhaps but Proteus^ 
and it may be one or two others, is reoeived the small cartilaginous 
sternum which is so constant a correlate of the shoulder-girdle in 
air-breathing vertebrates. It belongs to the first dorsal vertebra and 
perhaps to the first cervical: and its presence in these <mimRla is 
general although the rest of the costal arch is wanting. 

" It may help comparison to remark that this first tract of cartilage^ 
which lies directly behind, within, and mesiad of the epicoracoid angles, 
corresponds to the anterior half of the human ' manubrium stemi/ whidi 
is, in reality, the keystone, in us, of the seventh cervical vertebra. The 
side-walls of this seventh somatome, and also of the six preceding soma- 
tomes, ai-e deficient in cartilage ; the ribs, in the cartilaginous stage, nev^ 
bcdng segmented off from their centrums, as they are in the thoracie 
region. And this is one reason why the Slionlder-girdle has been con- 
founded with the costal girdles ; for, Ijing in front of these latter hoons, 
and being the only cartilaginous bars mterposed between the skin and the 
space containing the oesophagus and trachea, they have been supposed to 
he in the same plane as the ribs. Wherever the limb-plates are coinci- 
dent, vertically, with the costal arches, they and their muscles always over- 
lap, or lie in an outer transverse plane." (p. 80.) 

The several stages of formation of the shoulder-girdle are traced with 
great care in Kana temporaria from the tadpole state. It is there one 
plate of cartilage with the upper point — the supra-scapula — correspond- 
ing to the intercentrum between the second and third vertebra^ and 
having no more relation to the occiput than the same part in osseous 
fishes. In the middle is the massive glenoid part with the cup. 
Internal to this the cartilage is cleft by the coracoid fenestra which is 
bounded by the prsecoracoid in front, the coracoid behind, and the 
epicoracoid internally. Ectosteal ossification begins in the coracoid 
and prsecoracoid as well as in the scapula and supra-scapula. The 
anterior extremities of the preecoracoids project forwards, become seg- 
mented from their bases, coalesce, ossify, and form the * omo-sternum,' 
which is therefoi'e no part of the sternum at all, but part of the 
shoulder-girdle. Intercellular or endosteal bone crops out. The cora- 
coids in process of development gain upon the prsecoracoids. As for 
the ectosteal sheath of the latter, 

" This is its last appearance on the great Vertebrate stage of life ; the 
prfficoracoid is dying out in the ascending scale of the Frog's spedBe 
and indiridual history, and, as far as my observation extends, no creature 
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with an amnion and an aliantou in its embryonic condition has this par- 
ticular ectosteal sheath ; for when the cartilaffinous bar itself is ossified 
from without, as in the Ohelonians and Strutnio camelui, it is by a bor- 
rowed extension of the scapuhur sheath." (p. 82.) 

We are ever tempted to quote, and must yield again. 

**I may here remark that the Sharks and Skates (Plagiostomi) shed 
the same light on the Amphibia that the latter throw on the higher 
Vertebrata (the Sauropsida and Mammalia), which possess an amnion and 
an allantois in their embryonic condition, and which pass tfaroogh their 
metaniorphic stages at a more and more rapid rate. The earliest meta- 
morphic conditions of the higher classes are miniatures seen for a moment ; 
those of the Amphibia are half-sised pictures, which are held up to view 
for weeks and months ; but in the low Cartilaginous Fishes we see gigan- 
tesque figures which are nerer taken down. Hence the necessity for both 
'gradational' and ^ developmentar morphology \ and these two divisions of 
one science are nothing if not mutual ; for neither is development to be 
studied without gradation, nor gradation without development, but both 
must be worked out by the same observer, and the results of both must 
intermarry in the same intellect before that birth of thought can take place 
which can be called perfect science. I shall have to refer to the Amphi- 
bians aoain and again in describing the structure of the nobler antitypes 
which wey in sundry ways foresh^ow." (p. 83.) 

Not till we come to the Blind-worm (Anguis /roffiUs), of which 
limbless scincoid a fall description is given, do we find splint-bones 
after leaving the Fish. In this animal they form a long sigmoid 
'clavicle,' and an * interdavicle ' strapped upon the antero-inferior 
part of the prsestemum. The interclavicle has been described by 
Kathke and others as an 'anterior sternal bone,' and has long 
*' blinded the eyes of the wise." 

In the highly complicated shoulder-plate of the Iguana, which is 
the most perfect among the typical Laceitilia, we are carried back, so 
far as the endoskeleton is concerned, to the typical cartilaginous 
girdle of the Bay. Undivided above as ' supra-scapula,' it^is beneath 
hacked in four fenestrce — ' scapular,' ' coraco-scapular,' ' upper' and 
Mower coracoid' — separated and bounded by the following belts: — 
' pnescapular,' * meso-scapular ' (or acromion), and * scapular,' ^ prsBCora- 
ooid,' * meso-coracoid,' ' coracoid ' and ' epicoracoid.' To these are added 
the clavicular splints extending from the base of the supra-scapula to 
the middle line. The latter meet above the azygos intraclavicle\ to 
the transverse bars of which they are fixed. 

The Chameleon and Crocodile, on the contrary, present an ex- 
tremely simple shoulder-girdle— « scapular and a coracoid bar united 
at the glenoid cavity in an obtuse angle, with a cartilaginous ' supra- 
scapula' and slightly developed 'pr»*' and 'epi-coracoids;' the only 
trace of a splint being a small ' interclavicle ' in the Crocodile. In 
the Chelonian also &e true girdle corresponds with and resembles 
the forked ray of the Amphibian: the main part is the scapula with 

^^ This is also a splint-bone — an interclavioular keystone— and therefore 
quite a distinct element from the * omostemum ' of the Frog, thou^ occupying 
nearly the same position, and, like it, called * epistemum * by other authors. 

25—2 
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an unossiiied saprar«capiila in relation to the lajst cervical vertebra, 
the front fork is the pnecoracoid, the hind fork is the coraooid; but 
the intercoracoid space is open. The clavicles and the interclavide 
are, however, not wanting in the Chelonian ; but they are separate 
firom the girdle, and declare more obviously their dermal character by 
forming the fore part of the plastron, just as in the ganoid Callichthys 
they contribute to the formation of the outer dermal cinctures of that 
fish. 

Mr Parker tells us that his researches into the nature of the 
Bibd'b sternum commenced twenty-five years ago; — "And many a 
stniggle have I had with its difficulties, as again and yet again I have 
retamed to it" (p. 143). These difficulties are partly owing to the 
extreme rapidity with which the endosteal tracts grow in the Bird, 

** And thus a certain nick of time has to be fomid in which tlieir dis- 
tinctness may be seen ; m- reover, fK>on after the fast-growing fledgling of 
an Aerial Bird has taken to its wings the ectosteal layer commences, 
ultimately giving the bone as complete 9^ finish as is seen in the Sternum of 
the Ostrich and the Fowl." (p. 145.) 

He describes it as made up transversely of three regions, as in Man, 
— a*pr8B-,' *meso-' and *ziphy-stemal* — and of ^\e longitudinal 
parallel regions — 'lateral,' 'intermediate,' and 'mesial' — ^the last 
being double in reality. Of ossifying centres the Struthionidse (ex- 
cept Bhea) have but one symmetrical pair — ' pleurostion' — ^related to 
the costal margin, as in Lacertilia and Crocodiles. In nearly all other 
birds there is a larger azygos centre — ' lophosteon ' — ^in the crest of 
the sternum. This, as well as additional centnes, observed in certain 
birds, and denominated 'urosteon' and 'coracosteon,' are, he be- 
lieves, absolutely ornithic, having no counterparts in other vertebrat:i. 

With regard to the shoulder-girdle the transverse segmentation 
between scapula and coracoid is complete in all except the Stru- 
thionidsd ; and in all the supra-scapula is osdified continuously from 
the scapular shaft and the epicoracoid ftom the coracoid. The pre- 
coraooid \& segmented from the head of- the coracoid and the meso- 
scapula (acromion) from the scapula. These segments are attached to 
and apt to be ^sed with the clavicles. The fiircula consibts of the 
clavicles and the small wedge-shaped interclavide : " But that com- 
pound bone adopts the cartilaginous segments, as though they origi- 
nally belonged to it; and from this arises the great difficulty of com> 
prehending its true nature." (p. 143.) In the Ostriches a greater 
simplicity of parts prevails ; indeed "we have the simple characters of 
the Chelonian shoulder- bones back again-^an unsegmented ooraoo- 
scapula bifurcating below into a ' prsecomcoid * and a ' coracoid.* In 
Rhea and Apteryx the parts are simpler still; a mere bar of scapula 
and coitu:oid with only a slight projection to mark the prsecoiacoid. 
This in the Cassowary and Emeu runs out a little farther, and bears 
a small clavicle upon its front. 

In the curiously aberrant lowest cla<«s of Mamhals — the almost 
oyii)arous Monotremes — the reptilian characters of the Shoulder-girdle 
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appefir again in its form, its imperfect segmentation, its coracoid and 
ectosteal epicoracoid, its fenestra and its prsethoracic dermals — the 
clavicles and the large T-shaped inter-clavicle. As for the Shoulder- 
girdle of the other mammals, impossible as it might seem, our insa- 
tiable investigator contrives to point out in it the various elements 
that have been introduced to us in lower animals, or most of them, 
in lessening masses, it is true, but often with higher metamorphic 
grade. The scapular has its more or less developed supra-scapular 
margin, ite — ^ prse- scapula,' — separated from the coracoid by the supra- 
scapular notch or a coraco-scapular fenestra. It has also its ' meso- 
scapula ' or acromion with a meso-scapular segment at the scapular 
end of the clavicle, and its ' post-scapular ' or poHteiior part. No- 
thing daunted at the coracoid difficulties he traces, in addition to the 
coracoid iu its usual place, a 'prsecoracoid* in the cartilaginous sternal 
end of the clavicle, a prsBcoracoid segment', answering to the ' omo- 
stemum' of the Tadpole, at the clavicular margin of the sternum (it 
is the meniscus in man), and a spindle-shaped ' epicoracoid' in the 
axil of the first costal cartilage with the sternum. There is however 
no * inter- clavicle.' 

We have given only some of the results and only alluded to the 
vast amount of detailed investigation of the step-by-step stages of 
anatomical structure, upon which they are based. Enough however 
has been given to show that this is no ordinary woi*k, but such a colla- 
tion of facts, suggesting and substantiating views as will raise the 
character of the science it represents and will gain for itself a sure 
place among the enduring tomes of anatomical literature. 



Handbook of the Sphygmograiph, By J. Bubdon Sandbrson, 
M.D., F.RS. London, Hardwick, 192 Piccadilly, 1867. 

That physiology must be the basis of the science of medicine will be 
generally admitted; and the improvement in the modem methods of 
clinical research is daily proving more clearly the close relation that 
exists between physiblogy and the practice of medicine, and is there- 
fore bringing the latter more and more within the legitimate range of 
science, at the same time that it is conferring more precision upon it. 
This truth \^ba found its expression and, we hope, its Airtheranoe in the 
foundation of the new Clinical Society, and has a good illustration in 
the introduction of the Sphygmograph, and in the present treatise upon 
it. By bringing the phenomena of the pulse, and their variations in 
disease, more definitely under the cognisance of the eye, and stamping 
them with precision upon paper, the Spkygmograph has necessitated a 
more close investigation of the nature of these phenomena and of their 
causes; forasmuch as an appreciation of the real significance of their vari- 
ations in disease must depend upon a knowledge of their character and 

^ This derivation of the coracoid in some Bodents was recognised by Gegen- 
baur, I e, § 3. 
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cauBeB dnrmg health. We are probably not &r wrong in surmising 
that the sphygmograph was the suggestor, one of the suggestors at 
any rate, of the CUnical Society; and we know tbat the author of 
this ' Handbook' was one of the chief oiiginators of the society. H'e 
has given ample proo& of bis powers of investigating and appreciating 
physiological phenomena; and we have good reason to anticipate 
that in the hands of himself and his colleagues, the new society will 
be an active means of making the physiological interpretation of 
closely observed clinical facts a pathway to a surer and better system 
of therapeutical action. 

Dr Sanderson wishes his 'little book' to be regarded as merely 'a 
guide', a 'grammar of the sphygmograph', and offers it to his fellow- 
workers 'in the hope that it may help them to overcome those preli- 
minary difficulties which are apt to be encountered in the application 
of any new method of research.' He expressly states tbat it makes 
* no pretension to be regarded aa a physiological treatise ;' but how- 
ever simple and practical he would be, he finds it necessary, we are 
glad to say, to deal to some extent with physiological theorie& 

" In every arterial pulsation four events are to be distinguished. 
1. The sudden prvmary expansion of tfie arteryj" 2. " The systolic 
distensiony* by which appears to be meant the distension of the arte- 
ries remaining after the ventricle has ceased to contractu It is indi- 
cated by the arched line with the concavity downwards in sphygmo- 
graphic tracing, and has a relation to the quality of the pulse usually 
called yt^^nM^, being entirely absent in many varieties of feeble pulsa 
3. "The diastolic coUa^Me,** 4. "The diastolic expansionJ'^ This, 
which has been long recognised as communicating to the pulse in 
adynamic fever a special character, that of dicrotism, has occasioned 
much speculation as to its cause. Dr Sanderson attributes it^ if we 
follow him correctly, to a retardation in the capillary drcalation 
consequent on the relaxation of the capillary arteries during the 
diastole, " while the aorta becomes simultaneously distended in con- 
sequence of the increased resistance in front. This distension is in 
turn propagated towards the periphery,, and is succeeded, like the 
systolic distension, by collapse," p. 23. To this it seems natural to 
object that the relaxation of the capillaries and the retardation of the 
circulation in them are consequent on a corresponding condition of 
the aorta and other large arteries, and can scarcely lead to a disten- 
sion of them. Such an effect might be induced by a contraction of 
the capillary vessels following upon their sudden distension under 
the systole, and producing a counter-shock, or recoil, in the arteries 
travelling in an opposite direction to that of the shodc caused by the 
systole. To such a cause we have always felt disposed to attribute 
the second or dia^'^tolic expansion of the arteries ; and such an explar 
nation seems to accord with the circumstances under which dicrotism 
is most observed, viz. where the development of the first or systolic 
distension is sudden though least complete and prolonged. 

A wise warning is given against too great hurry in introducing 
''the Bphygmogi-aph into the consulting-room; for i^ with so imperfect 
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a knowledge as we at present possess of first principles, we endeavour 
to use those principles in diagnosis, we shall not only discredit our- 
selves, but the method by which we profess to be guided." 

The following remarks on the mode of action of the heart may 
well be quoted in extenso. 

*^ A number of facts seem to make it probable that, whene^oer the heart 
contracts of itself, i-^- automatically, it contracts gradually and peristal- 
ticalfy, its constituent fibres being brought successively into action; and 
thcU, in so far as the movement is deprived qf its automatic character by 
the influence of stimuli acting through the spinal cord, it becomes sudden 
and instantaneous. 

^* Spbygmographically, suddemiess of contraction manifests itself in verti- 
cal ity and amplitude of the primary ascent of the tracing ; while in those 
forms of pulse which correspond to a more gradual mode of contraction, the 
first event is indistinguishable. Hence we are led to associate absence or 
suppression of the first event with all those conditions of the circulation in 
which the heart may be supposed to act automatically ; and to believe that, 
whenever the artery expands sharply under the finger at the moment of the 
shock of the heart—whenever, iu snort, the first event becomes a prominent 
feature of the tracing — we have evidence therein that the systole of the 
ventricle is no longer peristaltic, but reflex ; and that, through the spinal 
cord, influences are at work (whether originating from emotions, sensations, 
or abnormal constituents in the blood) which are not altogether normal. In 
all such cases, a shnr|> sound, having the character of the second sound, is 
heard on auscultation in the neighbourhood of the prsBcordial impulse." p. 29. 

All workers with the sphygmograph, i.e. all accurate clinical 
observers, and all who desire to understand the physiology of the 
circulation, must read and reflect over the ' Handbook of the Sphyg- 
mograph.' 



Du MouvemenJt dans lee Fonctions de la Vie, par E. J. Marey, 
Prof Suppliant an Ck)116ge de Prance. Qermer Bailli^re, Paris. 

In publishing his course of lectures delivered at the college of 
France, M. Marey has made a valuable contribution to experimental 
physiology. The book has the faults and the excellences which 
usually characterise courses of lectures when published. On the one 
hand we have a good deal of superfluous matter concerning the con- 
nection of the sciences, the part played by analytical and synthetical 
methods, and the advantages of the graphical representation of move- 
ments; while on the other, there is great clearness in explaining the 
methods and the mechanism employed, and great precision in the 
statement of the results obtained. 

M. Marey is already known to the scientific world, not only by 
his works on the circulation of the blood, &c., but as the improver of 
the Sphygmograph, and the myographic vice. He seems to have that 
rare combination of tact in experimenting and logical power, as ap- 
plied to biological science, which so distinguishes our Prof. Tyndal in 
physical investigations. The author, with a natural bias in favour of 
his branch of the subject, assumes, perhaps on too slight grounds, 
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that all vital actions, or all tho more important vital actions, depend 
on the Gontractibility and elasticity of tissaea He accepts the 
dictum of Bernard : '* Muscular movement constitutes the principal 
animal function, and therefore the muscular system is the centre of 
the phenomena manifested by living beings." Muscular fibre is the 
tissue which, par excellence, is endowed with contractility and elas- 
ticity, and hence the study of the manifestations of these by the 
muscles may be taken as typical In order to determine the ampli- 
tude, duration, and form of muscuLir contraction under different 
stimuli, a mechanism is employed, which, though necessarily some- 
what complicated, is as simple as is consistent with obtaining correct 
and distinct graphical reconls. 

The results are important as confirming what has been already 
determined or conjectured relating to muscular contractions, rather 
than as contributing any thing fresh to our knowledga 

The examination by the graphical method of the muscular con- 
traction produced by a single excitement (i. e. aeoausM), shows that no 
typical representation can be obtained, owing to the variations oc- 
casioned by the length, nature, temperature, state of fatigue, or of 
previous repose, of the muscle operated on. The muscular shocks (if 
we may so translate the word secousse) occasioned by striated fibre 
are brisk, both in contraction and relaxation, and those of smooth 
fibre prolonged By lowering the normal temperature the length of 
time occupied by the muscular contraction is much increased, but tlie 
amplitude is at first slightly augmented. Fatigue has a very similar 
effect, but it is manifested much less rapidly, heat curtails the dura- 
tion of the shock, and at first slightly increases the amplitude ; but if 
it be further increased, this is diminished by the incipient coagulation 
of the muscle. Many other experiments are given which illustrate 
the influence of different conditions on the muscular contraction. 

A new field for exploration is opened to the zoologist by the 
observation of the character of the effects of the excitement of the 
muscles of different animals. Thus, the duration of the contraction 
occasioned by an electric shock in the muscles of a turtle is sixty 
times as long as that of a bird. In operating upon a marmot in a 
state of hybernation, according to the first indications, the duration 
of the contraction was as long as that of the muscles of a turtle, but 
as the experiment proceeded and the animal was aroused, the con- 
traction became more and more rapid, imtil the experimenter was 
obliged to desist^ because, as he remarks, a wild marmot is not a veiy 
manageable animal. 

From a correct observation of the phenomena exhibited by the 
single excitement, or shock of contraction, which may be considered 
as the simplest element of the complex function of the permanent 
contraction of the voluntary muscles, it is easy to pass to tJie investi- 
gation of the phenomena of multiple shocks. These being repeated 
in more and more rapid succession interfere with one another, and 
finally cause the contraction to be completely blended, so as to pro- 
duce perfect tetanos. 
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Without following out the iuteresting details of the modification 
of this artificial tetanos produced by different meansi but mainly by 
the use of the more manageable sgency of electricity, it is f>ufficient 
to state that the minimum numbers of simple contractions which will 
produce complete fusion of their effects in the voluntary muscles is 
determined to be 27 per second. 

This artificial tetanos is considered to be an exact reproduction 
of the permanent contraction of the muscle produced by the exercise 
of volition. In other wordti, the apparent immobility of a contracted 
muscle masks the effects of a series of rapid vibrations or influences 
conveyed by the nerve from its centre. The number of shocks re- 
quired for complete fusion accords well with the previous determina- 
tions of Weber and Helmholts. They both assign to a contracted 
muscle thirty-two vibrations per second, and this number agrees with 
the vibrations indicated by listening to the tone produced by the 
masseter muscle when the jaws are locked and the ears stopped 
with wax. 

The mechanism which occasions the fusion of the successive in- 
fluences Ib supposed to be the following. Each ultimate muscular 
fibre under the influence of a shock is shortened by the swelling of 
that fibre, but the swelling occupies only a portion of the entire 
length of the fibi*e and travels as a wave sdong its whole length, and 
so is propagated to the next. When, however, the shocks are so 
rapid as that the influence of the one has not passed from an ultimate 
fibre until another reaches it, permanent contraction is the residt. 
The graphic method can reveal that such a wave exists and estimate 
its rate of motion. 

Muscular elasticity is quite a different property from contracti- 
bility, but equally necessary and important It may be generally 
stated that the elasticity of organized tissues differs from that of un- 
organized substances in the following particular. If, in experimenting 
on both, within the limit of their eUuUcUy^ we give a graphical re- 
presentation of each, so that the abscissa repi^esents the tension and 
the ordinate the elongation, then the diagonal of the inorganic sub- 
stance will be a straight line, while that of the organized tissue will 
be (approximately) a hyperbola. The elasticity and extensibility of a 
muscle is effected by its state of contraction. The greater the con- 
traction the greater the extensibility. M. Marey shows by an inge- 
nious but simple scheme, that, contrary to a prima fcycM supposition, 
the elasticity of a muscle is favourable to the production of work. 

Some interesting experiments are given which bear on the ra- 
pidity of transmission of the nervous agent, and also on the effects of 
strychnia and curara on the nerves ; but the speciality of the volume 
is the investigation of the function of the voluntary muscles by syn- 
thetical and graphical methods. As a clear exposition of the methods 
hitherto employed, and the condition of our knowledge on this inter- 
esting subject, its value is great 

M. Marey manifests a laudable desire to place all experimenters 
in this branch of science 'en rapport' with one another, by determin- 
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ing the details of the rate of motion of the recipient, the amplitude 
of the contraction, &c, so that the graphical results of all experi- 
menters may be compared, which now is quite impossible. The 
difficulty in adopting a fixed standard in these matters is howcTer 
clearly shewn by M. Marey himself, who has been compelled, in the 
course of his numerous and ingenious experiments, to adopt new and 
better methods, although their adoption frustrates the desire he has 
so much at hearty of co-ordinating his results with those of previoufl 
observers. 

Nevillb Goodman, Pet. 



Die Nerven-VarietcUen beim Menschen von W. Krause und 
J. Telghann. Leipzig, Yerlag von W. Engelmaun, 1868. 

The authors have collected together and arranged the Tarieties in 
the nerves of the human body observed by themselves aud others, 
showing that such varieties are not so infrequent as have been sup- 
posed, though they are rare in comparison with the varieties of arte- 
ries and veins. The interest which may attach to a careful study 
of them in relation to the functions of the nerves, and more espe- 
cially of the cerebral nerves, is obvious; and the present short treatise 
will serve for reference to those who are desirous of following out 
this subject. 



Die AruUamie dee Kammchens in topographischer und opera- 
tiver RUcksicht, bearbeitet von Dr W. Kbausb, Professor in €K>ttin- 
gen. Leipzig, Yerlag von W. Engelmann, 1868. 

This is a complete and carefhl monograph on the anatomy of the 
Rabbit; its accuracy we have in many instances verified by dis- 
section. 



Reeeovrchee in Oheietrice, By J. Matthews Duncan, A.M.M.D. 
Lecturer on Midwifery, &c. Edinburgh, Adam and Charles BLack, 
1868. 

This is not a mere practical book in Midwifeiy; it contains much 
interesting matter on the Physiology and Pathol<^ of Pregnancy 
and the Puerperal state; for instance, on the Position and Direction 
of the Uterus during pr^piancy, the Development of the Pelvis, and 
the Position of the Fcstus. The last, after much discussion, is attri- 
buted, with insufficient reason as it appears to us, to gravity. We 
should have thought a better explanation was afforded by Dr Don- 
can's own drawing (^. 6, p. 26), which shows the natural physical 
adaptation of things to be, that the trunk and limbs, constituting 
the larger part of the foetus, should occupy the fundus or laiger more 
distensible part of the uterus; and that, consequently, the head 
becomes placed in the lower, less capacious region. In the part on 
the ' Pelvis studied with a view to obstetrics^' Dr Duncan is at some 
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pains to show that the ' saoram is not a wedge' and that it is ^ not 
a keystone.' That it is however a wedge there can be no doubt ; and 
what is meant is ' that it does not act in any important respect as 
a wedge.' True, it is not dependent upon its wedge-shape to sup- 
port the weight of the body. Nevertheless in one direction in which 
forces are received, viz. from behind forwards and upwards, in the 
propulsion of the body by the lower limbs, the sacrum does act in an 
important respect as a wedge, resisting the forward displacement of 
the iliac bones and so giving security to the spine during this move- 
ment. In most of the lower animals the wedge-like construction of 
the sacrum for this purpose is very obvious. 

In objecting to the application of the term ' keystone ' to the 
sacrum Dr Duncan does not define what is meant by a keystone. 
I^ as seems to be generally admitted 'in aixshitecture, the keystone is 
the topmost bone of the arch without respect to shape — it may be 
a square or a parallelogram or a wedge, as it usually is, or an inverted 
wedge — then we apprehend the sacrum does fulfil this one require- 
ment, and, whatever may be said to the contrary, it is the * key-bone ' 
of the pelvic aix;h. That its surfetoes are uneven or 'joggled/ and 
that it owes its security not a little to this joggling, by no means 
militates against its being a 'key-bone,' forasmuch as the 'kejrstone' 
and other stones of an arch are often joggled for the like purpose of 
increasing the resistance to their displacement. Jiut as it was main- 
tained at p. 188 of Vol. L of this Journal that the fact of the astragalus 
not being the centre bone of the plantar arch does not prevent its being 
the key-bone of that arch ; so it may be held that the peculiar shape, 
&o. of the sacrum do not prevent its being the key-bone of the 
pelvic arch. 

These, however, are not points of much importance and do not 
invalidate the practical value of the work. 



OtUlines of Physiology Hwnan amd ComparcUive. By John 
Mabshall, F.R.S. Longman and Co., 1867. 

This does not profess to contain original matter but to be an 
educational book; and a very good one it is, giving an excellent 
resnm^ of what is known in a clear, agreeable manner. It might, 
we think, have been compressed with advantage from two volumes 
into one, by the omission of some of the anatomical details which 
are to be found in ordinary handbooks of anatomy, and by a little 
more economy in the recital of the various views upon many of the 
subjects. 



ffandlmch der SysienuUiachen AnaUynde des Menachen, You 
Pbofessor Henlb. 3rd YoL, Ist part Qefasslehre, Brunswick, 
1868. 

In this part of his most important systematic treatise on human 
anatomy, Professor Henle gives a description of the heart, arteries. 
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veins and lympbatios, and intercalated in the text are 180 excellent 
woodcuts, many of wldch are coloared. The subjects treated of in this 
part do not f^imish so many novelties as in those divisions of the 
work in which the anatomy of the viscera and sense-organs were 
considered. The disposition of the muscular fibres of the heart has 
however been carefully investigated, and as his description differs in 
many particulars from that arrangement of the fibres in layers, vary- 
ing in direction from without inwaixhi, which Dr Pettigrew has given 
in the PfdL, Trcmmctions, we summarize it. Thus he considers that 
the ventricular fibres are aiTanged in plates or lamelhe, placed one 
over the other, with one edge directed inwards, the other towards 
the exterior of the wall. The direction of the surfaces of the plates 
varies. Throughout the septum, they are nearly horizontal ; as is the 
case also in the ventricular wall midway between the base and apex ; 
above and below the middle the surfaces of the plates are oblique, 
slanting from within downwards and outwards towards the apex, and 
fvoxa within upwards and outwards towards the region of the auriculo- 
ventricular ring : the obliquity gradually increasing, so that near the 
apex and near the ring the surfaces are vertical. The plates form 
imperfect rings surrounding the ventricular cavity, and in the upper 
part of the wall lie at right angles to the axis, as they descend they 
become oblique and elliptical. They are oonuected by fine areolar 
tissue and intercommunicating fibres, and merge into each other 
at different points, or diminish in size and cease. The latter is 
especially the case towards the apex, and causes the decrease in the 
tluckness of the ventricular wall in that locality. 

The author has entrusted to his colleague, Prof. W. Krause, the 
description and systematic arrangement of the manifold variations in 
the arterial and venous systems, which have been recorded by various 
anatomists; in the preparation of which he has profited largely by 
the industiy of those who have preceded him in the same line of en- 
quiry, and is especially indebted to the information contained in the 
systematic writings of Meckel, Otto, Tiedemann, Qnain and Dubrueil. 
In his arrangement of the variations in the pulmonary artery, arch of 
aorta and primary branches of the arch, Krause has adopted the 
method of classification based on embryology, which Pro£ Turner 
had previously employed in his memoir in the British and Foreign 
Medico-Chirurgical BevieWy July and October, 1862. He has also, 
with some slight and unimportant modifications, copied the diagrams 
based on Ilatiike*s idea of the mode of development of the vascular 
arches, with which Turner had illustrated his views on this subject. 
But though making free use of the classification and the diagrams, to 
which he was of course fully entitled, he has omitted all reference to 
the source from which he had derived them, and has laid Viimaftlf open 
to the charge of having committed a grave literary fault and act of 
injustice towards a scientific confrere. To prove that we are not 
pronouncing a harsh judgement on Krause, we have simply to ask 
our readers to compare Krause's divisions and subdivisions, p. 212, 
with those employed by Turner, when it will be seen that the words 
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of the latter are simplj translated, and in yarious other parts of the 
description, though Krause may not have given a mere verbal trans- 
lation, yet he has adopted without acknowledgment the explanations 
advanced bj that anatomist, and announced them as if they were his 
own. That the resemblance indeed, between his mode of treating the 
subject and that previously employed in the memoir already referred 
to, is not a mere accidental coincidence, but is due to an acquaintance, 
with it, is shown by the fact that in some of his descriptive details he 
refers to it more than once in connection with several of the cases 
therein recorded. It is much to be regretted, that this otherwise ex- 
cellent summary of the variations in the arterial system should have 
been, disfigured by this act of plagiarism. We fvMy absolve Prof. 
Henle from all blame in this matter, for that distinguished anatomist 
is especially careful on all occasions to acknowledge the sources 
whence his information is derived, and we doubt not when his atten- 
tion is directed to the subject, that the necessary corrections will be 
made in the succeeding editions of this volume. 



Die Nervtn der GebaermiUter und Vwre endigung in den glaUen 
mtukelfcuem. By Dr F. F&ankenhaeusxr. Jena, 1867. 

This elaborate treatise on the nerves of the uterus, and their mode 
of termination in the smooth muscular fibres of that organ, is the 
most important contribution which has yet been made to this obscure 
and difficult department of anatomical enquiry. The author begins 
with a chapter in which he describes the history of the subject, more 
especially with reference to the writings of Wm. Hunter, Tiedemann, 
Robei't Lee and Snow Beck. He then relates his dissections of the 
gteat coeliac ganglion, and of the vanous abdominal ganglia and 
plextises of the sympathetic system and of the cerebro-spinal nerves, 
connected with them, and afterwards proceeds to consider the distri- 
bution of the nerves to the ovaries, uterus and vagina. His dissec- 
tions were made on the fostus at various stages of development, on 
new-born ' and older children, on unmarried girls after pubei*ty, and 
on pregnant and non-pregnant women. 

He gives a careful description of the large cervical ganglion of the 
uterus, which Lee has especially directed attention to, and he con- 
firms the existence of the vesical ganglia of the same anatomi&t, but 
denies the presence of his Kub-peritoneal ganglia. The uterine nerves 
are mainly derived from this cervical ganglion. They lie in the con- 
nective iissue which suiTounds the fasciculi of muscular fibres, and 
they extend also between the individual fibres. He recogniiies four 
different kinds of nerve fibres in the uterus, opaque contoured fibres; 
pale fibres forming net works, which arise from the double contoured 
fibres; pale nucleated fibres, which arise either directly from the 
double contoiired, or branch off from the pale fibres; extremely deli- 
cate, fine, pale fibres, presenting small swellings, which biunch off 
from the -psAe nucleated fibres. 
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He traces the last description of fibre to its tmninatioD, and 
states that it ends in the nncleolns within the nnclens of the muscu- 
lar fibre cell. In his accoont of the microscopic anatomy, he carefuUj 
considers the labours of Klebs, Beale, Henle, KoUiker and othen^ 
who hare written on the minnte stmcture of muscle and of nerre. 
As to the new formation of nenres during pregnancy, he has not 
jet come to a definite conclusion, for which inde<9d a large series of 
observations into the development of the nervous system woold be 
necessary, but that an increase of the uterine nerves does take place 
in pregnancy there can be no doubt. The work is beautifully illua- 
trated with eight folio lithographic plates. 



On the Classification of Birds ; and on tke Tttxononde Vahu of 
the Modifications of certain of the Cranial Bones observable in thai 
Class, By Thomas H. Huxley. (From the Proceedings of tke 
Zoological Society, 1867.) 

This important paper contains in full the results of the researches 
of which an abstract was given in this Journal a year ago (YoL i. 
p. 369), when the author communicated them to the Zoological 
Society. Further investigation has induced him somewhat to modify 
his views from what they were when first announced. His second Or> 
der, RatitcBj is divided into five suborders, represented by (i) StruthiOf 
(ii) Bhea, (iii) Casuarius, and DromceuSf (iv) Dinomis and (v) Apts- 
ryx. His Third Order, CariruUce^ is now divided by him as follows : 

i. Dromeognaths i ii. Scfaizognathte | iii. Desmognaths iv. .£giihogiiatkHB 



1. Tinamomorpbffi 



1. Chanidriomorphs 

2. Geranomorphs 

3. CecomorphflB 

4. SpbiniBOomorpbaB 

5. Alectoromorphte 

6. PeriBteromorphaB 



1. Chennmorphe 

2. Amphimorphs 
8. Pelargomorphie 

4. Dyspuroniorphae 

5. AetomorpbsB 

6. PsittacomorphiB 

7. Coccygomorphse 



1. Cyprelomorphs 

2. Coracomorpbe. 



The other family Cdeomorphm remains with its position at present 
undetermined, but it should probably rank under the jEgithognalhce, 
The family Coccygomorphce also will most likely have to be further 
broken up into two or perhaps four families. Prof. Huxley defines all 
the groups he proposes with considerable minuteness; and as the 
paper is well illustrated by figures it forms one of Ufe most valuable 
contributions to systematic zoology that has been published for a long 
time. 



Remarks on Prof HuxLt'ife Classification of Birds, by Alfred 
Newton. (From the Ibisy January, 1868.) 

Prof. Newton, who, in November 1866, in a Lecture at Cam- 
bridge, stjited the outlines of a classification of Birds with which, in 
its chief divisions, Prof. Huxley's new classification agrees, is of 
opinion that the articulation of the bones of the base of the skuU 
does not afford a sufficiently wide groundwork for classification. 
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He sliowB how, for this reason, several of Prof. Huxley's definitioDs 
break down: for instance, the palatal characteristics of Ratite are 
precisely those in which they are indistinguishable from Dromseo- 
gnathse. Prof. Newton thinks that Prof. Huxley's sub-orders are, on 
the whole, natural groups, but that they are so independent of palatal 
structure. A satisfactory classification of birds cannot be based upon 
one bone, or set of bones, but must arise from the consideration of an 
aggregate of charactei-s. 



NUz9cfh8 Pierylography, Translated from the German for the 
Ray Society by W. S. Dallas, F.L.S. Edited by P. L. Sclater, 
F.R.S. 1867. 

This book, now for the first time published in English, treats of 
the parts of feathers, of the kinds of feathers^ and of the mode of 
growth of feathers throughout the class Ayes. Feathers are of four 
kinds; Surface- feathers, Down-feathers, Semiplumes, and Filoplumes. 
These several kinds of feathers are distributed over the skin in defi- 
nite tracts. The Penguin and the Cassowary are almost the only 
birds whose skin is completely covered with feathers. Nitzsch names 
nine feather-tracts and eight spaces. These ti-acts and spaces may be 
investigated either by clipping the feathers close, or by examining the 
inside of the skin. 



ObaervcUtones de Avium arteria carotide communi, by 0. L. Nitzsch, 
KD. (Ray Society, 1867.) 

This treatise is published in the volume with the ' Pterylography.' 
The carotid artery is, in Birds, either double (that is right and left 
from the very beginning and throughout), or simple at first, but with 
two branches right and left, joining together, and then dividing again, 
or single and on the right side, or, lastly, single and on the left side 
only. The course and situation of the artery is the same throughout 
the class, some species of Parrots excepted. The carotid artery is double 
throughout in a large number of birds, as examples, the Goshawk, 
Goatsucker, Partridge, Bustard, Heron, Coot, Wild-^luck, and Guille- 
mot may be given. Nitzsch has only found the second plan in the 
Bittern, a singular deviation from the structure of its ally the Heron. 
A single carotid artery, and that the right, is found in the Flamingo. 
All remaining birds have but one carotid artery, and that the left; 
for example. Raven, Wagtail, Wi-en, Titmouse, Lark, Sand-martir, 
Swift, Hoopoe, Rhea. 



Osteologia Amu/rty by T. C. Eyton (Wellington, Salop. 1867). 

This book contains a very large series of good lithographs of birdb' 
skeletons furnishing figures of nearly every remarkablei^form. No- 
thing like it has ever before been attempted. Considering the num- 
ber of plates, it is not an expensive work to the purchaser, but we 
fear it -must be so to the author, to whom the public should be 
greatly indebted for placing a book so useful at theii* service. 



REPORT ON THE PROGRESS OF ANATOMY. 

By pROFESsofi Turner ^ 

OsTEOLOOT. Dr Larcher communicates {Robin's Jl, March, 
1868, p. 167) a history of the discusHious respecting the presence of 
the IntertMAXIllary bones in Man, in which he combats the 
opinion of Em. Rousseau, that these bones are not present in the 
normal state. He regards them as physiologically existing in the 
primordial state, although they may not be visible at the period 
of birth, Pro£ Weuzel Qruber describes {Virchow^s Archi% Oct. 
1867, p. 427) a full-grown human male foetus in which the left 
Radius was rudimentary : the upper end was present and connected 
below to the carpus and ulna by a fibrous membrane. The meta- 
carpal bone and phalanges of the thumb were wanting. The muscu- 

lar ammgementB were at the same time considerably modified 

Prof. Hermann Meyer {Reichert cmd Du Bois Eeymond^s Arckiv^ 
Part Y. p. 615, 1867) records his observations on the architecture 
of the SPONGY TISSUE OP THE BONES. Prof. Cregenbaur commu- 
nicates to the Jenaiache Zeitschrifb, ill. Parts 1, 2, 3, important 
memoirs on the formation of bonk In one he discusses the form- 
ation of primary or secondary bones, more especially with reference 
to the doctrine of the primordial cranium \ whilst in the other the 
formation of the tissue itself, and the relations of the lamelhe, cor- 
puscles and fibres of Sharpey to the cartilage or connective tissue, in 
which the ossification occurs, is enquired into. — Gegenbaur also re- 
cords OONQENITAL DEFICIENCIES IN THE CLAVICLE Occurring in the 
persons of a mother and her three children. 

Myology, Since the publication by Prof. Turner in this Journal, 
May, 1867, of his observations on the Musculus Sternalis, he has 
described (Proc. R, S. Ed. Jan. 20, 1868) two cases in which a 
MUSCULUS RECTUS THORACIS WES found in the human subject. In 
each a Icmgitudinal muscle lay in contact with the outer surface of 
the anterior extremities of the upper true ribs, and beneath the fibres 
of the pectoral muscle, which from the position, direction, and connec- 
tion of its fibres, he believes to be homologous with the thoracic end of 
the mammalian rectus. Both subjects were males. In one a longi- 
tudinal ribbon-shaped muscle (R. T.) arose by a thin expanded tendon, 
from the upper border of the fifth left rib, immediately internal to the 
attachment of the serratus magnus. The innermost part of its tendon 
was continuous with the membrane coveiing the internal intercostal 
muscle, and was attached to the rib at the junction of its osseous and 

^ To assist in making this Beport more complete, Professor Turner wiU be 
Klad to receive separate copies of original memoirs or other contributions to 
Anatomy. 
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ttutilaginoiu portioiiB. From ibe anterior inrface of the fourth rib, 
dtme to the origin of the wrntuB magnui, a second and smaJter flrigiu 



prooeeded. The mascle amended enperfidal to the oseeona parte of 
the third and second ribe, as high as the fir^ rib, into which it was 
■nsarted immediately exterruil to the Mndon of attachment of the 
■nbclarins mnseles. The mnscte was six inches long and five-eighths 
of an inch broad at ita widest part. The breadth of the fifth rib 
alone separated it from the npper attachment of the rectua abdominis 
(B. A.). A. corresponding muscle existed on the right aide. In 
the other nibjeot, a longitudinal muscle— on the right aide on];' — 
Aroee beneath the pectoralis minor from the upper border of the 
(barth rib two inches to the outer side of the junction of its bone 
and cutilage. It aaoended superficial to the third and second ribs, 
to be inserted into the bony part of the first rib, three-fourths of 
an inoh ezternst to the attachment of the subclariuB. 

In the cftt, the otter, the beaver, the porcupine, and various other 

mammalia, the rectus muscle extends as high as the first rib, into 

which it is inserted, and in this respect the arrangement may be 

compared wiUi that of the occaaional haman muscles jnst described. 

VOL. II. 26 
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In these animals, howeyer, the thoracio and abdominal parts of 
the rectus are directly continnons with each other, whilst in the 
human subject a break, corresponding in the first specimen to the 
fifth rib, and in the second, to the fifth rib and fourth intercostal 
space, occurred ; but this break may be regarded as comparable to 
one of those transverse tendinous intersections, invariably found in 
the abdominal part of the human rectus, and which exist also in 
the recti of the greater number of the mammalia. These specimens 
seem to present as complete a representation of the mammalian 
arrangement, though in a somewhat different form, as is afforded by 
the case recorded by Kaau Boerliaave, alluded to in the former paper, 
and they support the opinion thrown out in that communication, that 
the supraoostal muscle described by Mr John Wood {Proe, Ray, Soe. 
London^ June 15, 1865), is homologous with the pectoral end of the 
mammalian rectus. During the past year, Mr Wood has described 
another specimen of the supra-oostal kusclb {Proe. Boy, Soc, 
London, May 23, 1867) which passed from the' third rib upwaids to 
the first rib, and cervical fiiscia; Dr Roberts {Liverpool Medical and 
Sfi/rgical Reports, October 1867), one which extended from the fourth 
to the first rib; and Bochdalek, Jun. {Virekow^a Archiv, 18th 
November 1867), under the name of M. supra-coetalis anterior, 
has described and figured one, which also passed from the fourth 
to the first rib ; but by none of these anatomists is any refeienoe 
made to the probability of its being homologous with the pectoral 
end of the mammalian rectus. 

Neurology. — M. 0. Sappey describes Nebvi KEByoRUK (ilstia 
de$ Sc. Nat, viii. 1867, p. 139, and Rolnn's Journal, Jan. 1868, p. 47), 
of extreme delicacy, but possessing both white substance and aa axial 
cylinder in the neurilemma of the nerves, which are to the nenrea 
.what the vasa vasorum are to the blood-vessels. They are distributed 
not only to the common sheath of a nerve, but to the sheaths sur- 
rounding the seoondaiy and tertiary fiisciculL They are absent on 
all the divisions of a nerve of which the diameter is not more than 
half a millimetre. The external fibrous envelope of the optic nerve 
receives a great number of branches fsom the ciliaiy nerves, but the 
internal fibrous envelope has no nervous filaments passing to itb 
Wenzel Gruber records (Reichert and Du Rois Reymond's Arekiv^ 
Part V. 1867, p. 552) the dissection of the right arm of a man in 
which the Median Nerve passed in front of the pronator teres, whilst 
the anterior interosseous artery, arising from the brachial above the 
elbow, pierced the muscle. He has also (p. 563) seen in the tight 
arm of a boy and in both arms of a man the ulnar nerve prcdonged 
downwards to the fore-arm in- front of the internal intermuacular 
septum and inner condyloid eminence. In all the specimens the 
M. epitrochleoanconeus was absent. — ^MM. Magnan and fiayem 
have communicated to the Micrographical Society of Paris, Aug. €, 
1865, (Robin's Jl, 1867, p. 107), an account of the intrbstitiaii 
TISSUE OF THE WHITE HATTER of the nervc Centres^ which Yirchow 
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had previously named neuroglia. This tissne is characterised by 
containing a large proportion of nnclei, more rarely cells, of a spherical 
or ovoid form, which are easily coloured by carmine. They lie in 
the direction of the nerve fibres and are not more numerous in the 
vicinity of the blood-vessels. They are almost equally numerous in 
all the different regions of white matter, except that in the spinal 
cord they are mudb. less abundant. These nuclei correspond with 
those long since recognised in the grey matter, to which M. llobin 
has recently given the name of myelocytes. Prof. Trinchese com- 
municates a memoir On the peripheral termination of the hotor 
NERVES {RobiWa Jl, 1867, p. 485), in which he advocates the view 
that at tixe extremity of the motor nerve fibres, a special structure 
{plcLque motriee) is found under the sarcolemma, which is penetrated 
by the axial cylinder of the nerve fibre. This plaque is formed of 
two superimposed layers, a superior granular, an inferior homoge- 
neous, the latter being probably nothing more than an expansion of 
the axial cylinder. It seems as if each muscular fibre had only a 
simple plaque the size of which augments in proportion to the size 

of the fibre. His views in the main agree with those of Kiihne. 

Julius Arnold continues his observations On the minute structure 
07 NERVE cells {Vvrchow*8 AreMv, xli. p. 178). In the cells of the 
grey matter of the spinal cord he finds that fine fibres radiate out- 
wards from their nucleoli through the nucleus into the substance of 
the cell which surrounds the nucleus, where they in part come into 
connection with the delicate lines which exist in this substance, and 
in part pass into the processes proceeding from. it. Probably also a 
connection takes place between the homogeneous axial-cylinder-pro- 
cess of the cell and the nucleolus through an intermediate band. 
Many of the observations were made on perfectly fresh cords examined 
in pericardial fluid. The cells of the Ckunerian ganglion usually possess 
two processes of which one has the character of a homogeneous axial 
cylinder process and is in connection with the nudeolusi whilst the 
other proceeds from the contents of the cell and winds specially 
around the first process. These cells are surrounded by a coat which 
consists partly of cells, and partly of homogeneous nucleated or non- 
nucleated layers. Siniilar layers also surround the nerve cells of the 

sympathetic. ^The minute structure of the oret matter of the 

convolutions of the Cerebrum is described by Rudolf Amdt 
(Sckukze^s Archiv, iii. 441, 1867). His observations were made on 
more than fifteen human brains, as well as on those of several animals, 
partly in the fresh and maeerated condition, partly hardened in 
chromic acid, or ohromate of potash, and coloured with carmine. He 
recognises five or even six layers in the grey matter. The first 
consists of fibres which mostly lie parallel to the surface, some of 
which are nerve fibres of medium size, others very fine varicose 
fibres, others naked axial cylinders, whilst others again are completely 
homogeneous, and are to be regarded as connective tissue. Between 
the fibres pale, round or oval, or irregular formed nuclei lie, and 
scattered black granules* Some of the fibres pass into the second 

26—2 
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layer which oonsists mainly of n&wro^M^ in which pale irr^olar 
nuclei are scattered, and amongst these lie not only varioose fibres^ 
bat smooth fibres like those referred in the first layer to the con- 
neetive tissua These smooth fibres are connected with pale star-like 
cells also belonging to the connective tissue. Some of the nerve 
fibres are on one side connected with those of the first layer, and on 
the other pass into the deeper layers, whilst others form arches the 
convexities of which are directed towards the peri|^eiy. The firat 
and second layers together correspond to the first layer described by 
KoUiker. The third layer presents, imbedded in the neuroglia^ xoiind, 
elliptical or three-cornered nerve-cells with one or more processes 
proceeding from the angles; one process sti<onger than the rest is 
usually directed towards the periphery. Laige opaqae-oontoured 
nuclei often collected in heaps, and invested by neoroglia, also occur 
in considerable numbers. Nerve fibres traverse this layer ill all 
directionfs many of which are broad and double contoured, and form 
arches having their convexities turned towards the suriaoa The 
fourth layer presents numerous small ganglion cells each of whidi 
sends a delicate process towards the periphery. These cells are 
collected together into irregular masses. The third and fourth layers 
tc^ther correspond to the 'pure grey layer' of Kolliker. In the 
fifth layer the largest of the cells of the grey matter are found. They 
lie most abundanUy in its upper and middle part, whilst nearer the 
white matter of the convolution small cells and opaque regular nuclei 
are found in greater numbers, from which circumstance this latter 
region might be distinguished as a sixth layer. The large gan^on 
cells are irregularly oval, peaivshaped, dub-formed, thi^e-comered, 
with a long process directed towards the periphery. Ner^e fibres 
collected into bundles pass from the medullary substance into this 
layer, some of which pass through it into the fourth and third layers. 
Amdt regards aoastomoeis between ganglion cells as a rare and 
accidental occurrence, and he has only once seen it. He then de- 
scribes the arrangement of the blood-veaselB, and points out that 
whilst some traverse the grey matter without giving dSi any branches 
until they enter the white matter, others form a ridii network in the 
deep part of the grey matter, whilst in its superficial layers capilla- 
ries derived directly from the vessels of the pia mater are distributed. 

An abstract of a memoir On the Weight of the Bbaiv 

in the different races of men, by Dr J. Barnard Davis, appears in 
Ptoc B, S. Land, Jan. 23, 1868. His observations were made by 
gauging the internal capacity of crania with dry Oahds aand of a 
definite specific weight, which was afterwards weighed and reduced 
to its equivalent in cerebral matter of 1040 sp. gr., 15 per cent being 
deducted as an allowance for skull space not filled up by brain sub- 
stanca The general conclusions are as follows: mean of European 
series 46'87 oz. : mean of Asiatic series 44*62 oz. : mean of Afirican 
series rather more than 2^ os. less than European mean : mean of 
American series 44*73 oz.: mean of Australian series 41-38 oo.: of 
Taamanian 42-25 oz. : mean of Malay sknlla 47-07 oz. 
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Blood-Vsbsbls. — Bochdalek, Jonr. (Virchoufs Atekivy Kor. 1867, 
p. 259) describes a case of right aobta, in which from the oonveadty 
of its arch, the left common carotid, the right common carotid, and the 
right subclavian arose; whilst the left sabdavian sprang from the left 
aspect of the aorta, where the arch and descending thoracic aorta 
became continuous, and passed behind the cBSophagos to the left aide of 
the root of the neck. Half an inch frt>m the origin of the left sub^ 
davian the obliterated ductus arteriosus joined it. This case ob- 
viously corresponds to the one described by W. Turner {Brit, and 
For. Med, Chi. Ew,, July and Oct. 1862), and though Bochdalek 
gives no explanation of its mode. of formation, is clearly due to an 
atrophy of the 4th left vascular arch, and a persistence of both aortic 
roots and the 4th right vascular arch ; the portion of the left subda- 

vian behind the oesophagus being the persistent left aortic root. 

Bochdalek, in the same Arehiv, p. 260, Irecords a case of variation of 
the OORONART ARTERIES OF THE HEART, whcre the left was absent and 
the right supplied the substance of the organ : and on p. 261 another 
case, in which the right subclaviak artery passed, along with its 

vein, in front of the lower end of the scalenus anticus. ^Wenzel 

Gruber describes two cases {Beichert and Du Bois BeymoncTs Archiv, 
Pt V. 1867) in which a superxumerart deep circumflex ilii artert 
arose from the external iliac some ditttance above Poupart's ligament; 
and in the 6th part of the same Archiv, a case of duplicitt of the 
TTiiNAR artert, also One in which the ulnar-artery was superficial 
on the frY>nt of the fcrre-ai*m, and two cases in which there was a su- 
perficial HEDIAK ARTERT. Charles Legros contributes a memoir 

On THE Akatomt and Phtsiologt of the Erectile Tissue in the 
genital organs of birds and mammals (Robin* a Journal^ 1868, p. 1). 
He limits the term erectile tissue to the dilatations which imme- 
diately succeed the small arteries, and which he regards therefore as 
replacing and representing, in a more or less modified form» ordinary 

capillaries. Dr Strieker {Bobin^g Jl.^ 1867, p. 652) describes the 

structure and origin of capillaries. He confirms the existence 
of perivascular spaces around the capillaries, as His and Kobin had 
previously described in the bimn, and Lightbody in the cornea^ in this 
Journal, Nov. 1866. He concludes that the capillary walls are 

formed of protoplasm. K Sertoli (Virchow^a Arckiv^ Feb. 1868, 

p. 370) does not agree with the conclusions of Banks and Arnold (see 
Jowm. Anal, cmd Phys. Nov. 1867, p. 175) as to the oocctgeal 
BODT being an appendage of the arterial system. He regards it as a 
specific organ. The hollow spaces it contains are not dilated blood- 
vessels, but spaces possessing a fibrous envelope, into which a blood- 
vessel extends and ramifies amongst the cell structure contained in 
the spaces, which ceUs lie therefore outside the vesseL Provisionally, 
the body may be classed with the blood vascular glands, or even with 
' nerve-glands.' 

Blood Corpu8CLE& — ^El. Metschnikow concludes (in Virchau^s 
Archiv^ Jan. 1868, p. 523) from his observations on the Devslophbnt 
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OP THE Bed-blood Corpuscles in the chick, that the so-naned nudeos 
is not to be regarded as homologous with the nucleus of a cell, but as 
an enlarged and persistent nucleolus, for whilst in their earjj stage 
of formation the blood corpuscuies present both a nucleus and nucle- 
olus, as they attain their perfect form, the latter enlarges and fills 
up the place of the nucleus, the outline of which entirely disappears. 
In the same Archiv^ p. 395, Prof Friedreich records some ob- 
servations on MODIFICATIONS IN THE SIZE AND FOBM of the hunum 

red-blood corpuscles, which he considers to be due to the contractile 
property of their protoplasm. 

Blood Vascular Glands. — ^Dr Grandry communicates a long 
memoir on the Structure of the Supra-renal Capsule, Fituitart 
AND Pineal Glands {Robin's JL, 1867, pp. 225, 389). He considers 
the central cavity of the capsule as a cadaveric alteration, and r^iards 
the pituitary and pineal bodies as essentially similar in structure to 
the supra-renal capsule. Dr Bochdalek, Junr., describes the ar- 
rangement of the Peritoneal Investuent of the Spleen {Reicheri 
and Bu Bais BeymoncTs Archiv, 1867, Pt. v. p. 565). His description 
embraces many observations on the development of the peritoneal 

membi^ane. Pi-of. V. Luschka describes (Schvltz^s Archive iv. 

1868) Adenoid Tissue in connection with the posterior and upper 
wall of the human pharjnx. Between the mouths of the Eustadiian 
tubes the sur&ce of the mucous membrane is thrown into irregular 
folds, and in the middle line an opening, termed by F. Mayer, 'bursa 
pharyngea' exists. This irregularity is due to the occurrence in the 
mucous membrane of collections of cells, like lymph-corpusdesy which 
His has named adenoid tissue, and Henle has described as conglobate 
gland substance. 

Liver. — 0. J. Eberth contributes observations on the Liyeb is 
the Vertebrata (Schultze's Archiv, in. Pt. rv. 1867, p. 423). He re- 
cognizes amceboid movements in the fresh cortical cells of the liver of 
the salamander. He describes the pigment of the liver, and its vari- 
ation more especially, in the amphibia. He studies the arrangement 
of the ' bile capillaries,' and speaks of the intralobular channels for 
the bile as sometimes surrounded immediately by the cells, at others 
by an intermediate substance connecting the cells together. His ob- 
servations in the main agree with those of Hering recorded in the 
last number of this Journal. 

KiDNET. — Dr F. T. Boberts describes a case of Horss-bhox 
Kidney (Liverpool Med, and Surg, Bep, Oct. 1867, p. 60) in which 
the union of the cortical substance of the two glands in front of the 
aorta just above its bifurcation was complete. The ureters instead of 
passing behind the glands came forward, and then curved downwaitis 
over the upper concave border of the united kidneys on their way to 

the pelvis. D. Bindowsky, a pupil of Chrzonszczewsky, records his 

observations on the Tubuli Ubiniferi {Virchoufs Archiv, Nov. 1867, 
p. 278). These tubes either end blind or in capsules. Capsules are 
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seated on convoluted tubules, which possess a granular epithelium, 
and these tubes are continuous with others which have a clear epi- 
thelium. Some capsules also communicate with straight tubes, which 
assume some distance from the capsule the convoluted character. 
The convoluted tubes and their capsules are in connection with 
straight tubes. The tubes with clear epithelium connect the con- 
voluted and straight tubes, and thej constitute the looped tubes 
which are found in the upper half of the medullary substance. Those 
tubes with clear ejuthelium, which Henle figures as processes of the 
convoluted tubes, are blood-vessels. 

Eye. — ^Max Schultze {Archiv, in. 1867, p. 371) continues his 
observations on the Struotubb and Development of the Retina. 
In mammalia bom blind, as cats and rabbits, the bacillary lajer is 
completely absent, but its formation begins soon after birth on the 
surface of the memb. limitans externa. The first appearance of the 
rods is about the 4th day, and from the 5 th to the 6 th indications of 
the outer segments appear in some of the rods, which become more 
distinct about €he period when the eye-lids open, after which they in- 
crease both in length and thickness. The outer segments are appa- 
rently derived from a gradual prolongation of the inner segments. 
Hia observations on the development of the cones are made on the 
chick. They are very small before it leaves the egg, but increase in 

size immediately afterwards. W. Krause (OoUingen Nachrichten, 

12 March, 1868) speaks of a Mehbrana Fenestrata between the 
inner and outer granular layers of the retina formed of large, multi- 
polar flat cells, which he regards as of the nature of connective tissue. 
It occurs in mammalia, birds and amphibia ; and in fish it has long 
been known. He recognises three elements in the retina; a nervous^ 
formed of the nerve-fibres, ganglion cells and the inner granular 
layer; a connective tissue, formed of the radial fibres, the external 
and iotemal limiting and the fenestrated membrane; and a katoptric- 
dioptric apparatus, consisting of the rods and cones with their ellip- 
soids and granules, and the choroidal pigment and tapetum. He 
thinks that the perception of light is limited to that which is reflected 
from the choroid, a conclusion which we may state was arrived at 
many years ago by John Goodsir (Proc. R. S. Ed. April 6, 1857, and 

GoUecUd Memoirs, ii. 273). 'Fr. Merkel {Henle and P/eufer*8 

Zeitaehrifiy xxxl 136, 1868) recognises in the Iris two systems of 
muscular fibres, a radiated or dilatator pupillsB and a concentric or 

sphincter pupillae. F. £. Schulze {Archiv, iii. p. 477) describes the 

MuscuLUS CiLiARis in the human eye-balL His researches were con- 
ducted with the use of the chloride of palladium. He has seen 
smooth muscular fibres only on the anterior and outer surface of 
the corpus eiliare. With Henle and others he regards the fibrous 
element of the zonule of Zinn as elastic fibrea The anterior and 
outer part of the muscle is compact, whilst the inner is subdivided by 
connective tissue into a large-meshed network. The fibres of the 
compact part . of the muscle run parallel to each other from before 
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backwards and outwards. In meridiooal sections the nuclei of this 
layer are seen in longitudinal sections, whilst the nuclei of the inner 
layer of fibres are transversely divided. The theory adopted by 
Bchulze of the mode of action of this muscle in the accommodation of 
the eye is essentially the same as that of Helmholts.^— -0. F. Miiller 
concludes, from his i-esearches into the Stbucttubb of thv CSobnsa. 
{Virchow*8 ArcMv, Yol. xll p. 110), that the corpuscles of the oomea 
are masses of protoplasm with enclosed nuclei, but without unj 
special limiting membrane. The corneal tubes also are artificia], pro- 
duced by injecting the cornea^ and possess no limiting membrane.*—^ 
T. Mauchle (ibid,, p. 148) enquires into the mode of termination of 
the Nebyes va ths Oculab Conjuitctita. He reoognises the 
' terminal bodies' of Elrause, both in man and the cal^ but has noTer 
been able to detect them in the rabbit, mouse and rat A fine nervoas 
plexjis of pale fibres exists abo in this membrane^ which is inde* 
pendent of the terminal bodies. 

Ear. — In the Afonatsachrift fwr Ohren HeUku/ndej Got 1867, 
Dr Riidinger describes the Akatomt of the Eustachian Tubb in 
man and mammalia, and to the 2nd part of the same journal he oom- 
municates his researches into the Membranous Labtbinth. He 
regards the membraoous labyrinth in the semidroular canals as 
excentric in position, and he distinguishes as independent stmoturea 
a canalis semicircularis membranaoeos minor, from a a s. m. mafar. 
The major is in intimate connection with the periosteal covering of 
the osseous canal. In the small membranous canal the part of the 
wall which lies next the bone is lined by a polygonal epitheliiimi 
whilst that which is removed from the bone has large and small viUi 
projecting from it into the canaL 

OvuiL— pin Phil. Tr, Pt u. 1867, is printed in «Bto9W0 the dbtbo- 
rate memoir of Dr W. H. Hansom, On the Oyuh of Ossbous 
Fishes, communicated to the R S. June 21, 1866, He r^^ards this 
ovum as a cell, a structural unit, the prototype of those unitsi which, 
TMionrij aggregated and iBodified, form the ma» of the higher 
organisms. The yelk-ball> like cell contents, is alone capable of 
undeigoing multiplication. The yelk-sac again seems to grow inter- 
stitially and not by accretion upon either 8ur£eu)e, or gradual transfinr* 
mation of the surface of the yelk-balL The iuner sac is the homologae 
of the primordial utricle, and its thicker portion with the granules 
of the discus proligerus would correspond to the granular mass around 
the nucleus in the plant cell The food-yelk is equivalent to the 
fluid cell contents, and the germinal vesicle and spots hold the positLOU 
of nucleus and nudeoli. He recognises two kinds of oontraclility 
in the cell contents or protoplasm, a rhythmic and a fissile; the 
former is not in any way influenced by the spermatoaoids ; the latter 
is independent of the action of the male element, but so &r influenced 
by fecundation as to owe persistence and regular progress to it. The 
result! of the fissile oontractility are growth and dov^opwent. 
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JtlALFORMiiTiONS. — In the Lwerpod Med, and Su/rg, Bep,^ Octb 
1867, Dr Bawdon describes a case of true lateral hebmaphbo- 
DiTisM, in which a tolerably developed vagina and uterus were pre- 
sent In the left broad ligament a Fallopian tube, a round ligament^ 
and apparently a par-ovarium were found, but no trace of either tes- 
ticle or ovary : in the right broad ligament a Fallopian tube and a dis- 
tinct testicle, with an epididymis, and a vas deferens, which was 
traceable on the side of the uterus as fieir as the cervix, the.juno- 
tion between the testicle and epididymis being very feebly, if at all 
developed. The conformation of the pelvic cavity was between the 
male and female types. It was alleged by the person that a partial 
occurrence of the menstrual secretion took place regularly. The 
case is of interest in its bearings on the development of the genital 
apparatus, and, from the oo-existence of a Fallopian tube and a vas 
deferens on the same side of the body, it supports the view that 
these ducts are developed from distinct embryonic structures, viz. ' 
from the Miillerian duct and the excretory duct of the Wolffian 

body. A case of finsPADiAS is recorded by Dr H. K Eastlake 

(Med, Times and Gaz,, July 20, 1867) in a male infant in which 
thero was no extroversion of the bladder; the pubic bones were 

united, and the infimt could retain its water. A case of Partial 

Epibpadl^ is also described and figured by A. Pribram (Prag, 
Vierteljahrecri/i, iv. 44, 1867), which dosely resembles one previously 
zeoorded by Lusohka in Vvrdiovfe Archiv, Dec. 1865. In this case 
the glans was fissured on its dorsal sur&ce in and immediately in 
front of the corona^ but this fissure did not extend into the urethra. 
At the root of the dorsal surface of the penis was a funnel-shaped 
opening, communicating with a fine canal Hned with a mucous mem^ 
brane, which ran backwards towards the junction of the crura penis^ 
and seemed to end in a cul-de-sac This canal had no communica- 
tion so &r as could be detected with the urethra. ^Two cases of 

Epispadias are also recorded by Rudolf Bergh, of Oopenhagen, in 
Virehau^e Archw^ xli. 305, who remarks that in Danish literature 
no case up to the publication of these two had been recorded. He 
gives a historical account of the malformation, and states that, of 
the 27 cases up to this time recorded, 24 were complete, and that his 
examples belong to the isame category. The first occurred in a 
strong muscular man with a large penis and glans; the symphjrsis 
pubis was normal, the bladder was small and not extroverted. The 
under surface of the penis flat, the upper deeply fissured in its- whole 
length, and the flirrow passed back under the symphysis. The two 
corpora cavernosa were completely separate from each other, and the; 
fissured urethra had in relation to its sides and fioor a cavemoiM 
structure. The second case occurred in a boy of 15, and was a very 

characteristic example. In the Brii, Med, JL, March 21, 1868,. 

Mr T. Smith describes a case of Ectopia Yesic^ in a female set. 4^ 
The bladder was covered with a structure resembling skin as low as 
the openings of the uretera : the pubes was clefb and the abdomen 
deficient in the middle line from "die navel downwards* The vagina^ 
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and uterus were present : the labia fully and the nymphsB slightlj 

developed. Julius Jensen records (Virchoufs Archiv^ Feb. 1868, 

p. 236) an example of Congenital Abdominal Hernia, in which 
the liver, stomach, spleen, and the greatest part of the intestine were 
situated in a membranous sac projecting from the anterior wall of the 
abdomen. The lower limbs also were imperfectly developed, and 
bands of adhesion passed from the sac to the body and limbs of the 
foetus. 
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Wenzel Gruber records {Reichert and Du Bois Reymond*s .^ v***^ 
Oct. 1867, p. 542) the presence of a Cervical Rib in a dog. It 
occurred on the lefl side in connection with the transverse prooeas 
of the 7th cervical vertebra, with which it articulated by one extre- 
mity, whilst by the other it was attached by a strong articular cap- 
sule to a process projecting from the 1st thoracic rib. ^M. S. At- 

loing contributes a memoir On the Oeoanization of the House's 
Foot {Ann, des Sc. Nat, viii. 55), in which he specially describes a 
specimen of supernumerary digit, and one of cloven hoof met with 
in adult animals. In the latter specimen the 3rd and 2nd pha- 
langes were each completely divided into two, whilst the 1st phalanx 
in its two inferior thirds was separated into two divergent portions^ 
and closely approached the form of the 1st phalanx in the ox. Two 
large sesamoid bones were found behind the upper end of the 1st phar 
lanx and two small bones behind the 3rd. He considers that tfaia 
case indicates the true duplicity of the digit in the soliped. 
Dr Fischer notes in the comp. anatomy collection of the Natural His- 
toiy Museum in Paris the lower jaw of a Cachalot {Robin^s Jl^ 
1867, p. 382) which, like those previously described by Dr Miuie 
{Proe, Zool, Soc Lond. 1865), presented a remarkable twist at its 

anterior end. In Fischer^s case the torsion was to the right ^Prof. 

Huxley calls in question {Froc. R, S, Lond, Jan. 30, 1868) various of 
the conclusions previously arrived at by Professor Owen respecting 
the bones of Arch^oftervx Lithoobaphioa. He considers that the 
fossil presents in general its dorsal and not its ventral aspect to the 
eye, though one of the bones, the furculum, may have been twisted 
round so as to exhibit its ventral face ; and thus tibe bones previooaly 
described 88 right femur, tibia, and bones of the right foot, are reaUy 
bones of the left hinder limb. Similarly, the interpretation givon 
to the scapuke, humeri, innominate bones, <Sec., is disputed. 

Prof, van der Hoeven^ {Act, Acad, Ccbs, Leop, Gar. xxxm.) 
describes the anatomy of the skeleton of Dbomas Abdeola. He 
defines the genus as follows : — rostrum rectum, validam, elongatum, 
inerme, mandibula inferiori gibbosa. The specific characters are : — 

1 It is ^tb unfeigned regret that we note the death of this indefatigable and 
eminent Zoologist. 
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alba, oocipite rectridLbiuqae sapra canesoentibiu, dono remigibuaqiie 

miyoribuB extronnm nigriB. St Geoi^ Mivart oontrtbutes to 

the TrwM, Zool. S, Ti. 1867, an elaborate memoir on the appen- 
dicular SKELBTON OF SiMiA, in which he compares its limb-bones 

with those of the Chimpanzee, Gorilla and Man. And the same 

anatomist communicates to the FhH, Trans. 1866-67, an ezhaustive 
memoir On the skeleton of the limbs of the primates. He sums 
up the results of his observation s as follows: — ^The Primates present 
in their appendicular skeleton aix principal types of structure; 
(l)Homo; (2) Simia; (3) Ceroopithecus; (4) Njctioebus; (5) Lemur; 
(6) Tarsiiis. The first has, however, relations both with the third 
and fourth, some of the Nycticebinn resembling man more than all, 
or almost all the other Primates in the proportion borne bj the arm, 
without the man us, to the spine: in the proportion borne by the 
radius and ulna to the same : in, the length of tiie poUez as compared 
with that of the longest digit : in the proportion borne by the tibia 
to the humerus and to the femur : in the length of the pes as com- 
pared with that of the tibia: in the marked anterior vertebral angle 
of the scapula : in the small supraspinous fossa : in the excess of the 
infraspinous over the supraspinous fossa near the glenoid surface: 
in the short symphysis pubis: in the very peculiar ischial tuber. 
Moreover, one or more of the Nycticebinie differ fi*om the other 
Lemuroidea and approximate to man in the deg^ree of sigmoid curve 
of the clavicle, and in the absence in one genus of the supra-condyloid 
ibramen in the humerus. A tree may fairly symbolise the affinities 
of the groups as represented by their appendicular skeleton. Its 
trunk divides into an Anthropoid and a Lemuroid branch. From 
the former a secondary branch, which represents man, arises,- and 
then two other secondary branches for the American apes. It 
then bifurcates to symbolise the Simiinie and lower Simiidie. The 
secondary branch for the Cebidse gives off a very distinct twig to 
represent Ateles, and Lagothrix and Mycetes are also special forms. 
The secondary branch, standing for the lower Simiidse, gives off a 
twig for the Semnopithecins, which is parallel to that for Ateles. 
That for the SimiinsB gives off twigs (for Troglodytes) which approxi- 
mate in direction to that followed by the branch representing man. 
It then gives off another twig for Hylobates, and culminates in 
Simia. The second main branch gives off, almost from its starting 
point, and on the side next the higher Primates, a secondary branch 
to represent the Nycticebinie. Higher up on the same side another 
twig stands for Indiisine, whilst the branch culminates in Lemur. 
On its outer side the branch gives off twigs for Gkdago and Cheiromys^ 
whilst almost from the base and widely diveiging a twig arises 
which symbolises the very anomalous genus Tarsius. 

Dr Giinther communicates to PhU, Tra/ns. xxiil Pt. il 1867, an 
important memoir on the Anatomy of Hatteria (Rhynohocephalus, 
Owen), a remarkable saurian from New Zealand. Its structural 
characters lead him to rank it as a member of a third order of the 
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Sqaamai», which he calls Rhyiichooephalia» and defines as follows: 
quadrate bone suturally and immoveably united with the skull and 
pterygoid : columella present : parts of the ali and orbito^rphenoid 
regions fibro-cartilaginous : rami of the mandible united by a short 
fibrous ligament : temporal region with two horizontal bars. Ver- 
tebrae amphicsdlian : oopulatory oi-gans nona St Qe<»ge MiTsii 

describes {Froo, Zocl, S, March 14, 1867) the skull of ImBis Dia- 
DEKA. In JmuxMohe ZeUschrift^ iii. S59, Prof. Gtegenbaur com- 
municates an important and well illustrated memoir, in which he ooiir 
siders the Developmekt of the Yertebbal Oolumn in Lepidosteus: 
compares the sheath of the chorda doisalis in the ganoids with the 
«same structure in the other vei'tebrata : gives a oomparatiTe view of 
the structure of the vertebral column, and discusses the nature of the 

vertebi'al arches. M. A. Goubaux points out at great length in 

Bobm'sJL, 1867, p. 602, and 1868^ p. 53, that VARiAnoNB in the 
Spinal Column may occur in every species of domestic animal, Ymi 
-that they are to be regarded as belonging to the individual, and not 

as family or race characters. Jeffries Wyman discusses in Proa 

Boston Nat, HisL S.y June 5, 1867, Stmmkfbt and Homoloot in 
Limbs. After some general observations on the subject, in whidi he 
adopts the view that the fore and hind limbs are symmetrical parts^ 
repeating each other in a reversed manner from before backwards^ as 
light and left parts do from side to side, he considers the nature of 
the scapular and pelvic arches, and following the principles of what 
he terms symmetrical development, he considers the scapula and 
ilium, clavicle and ischium, ooracoid and pubes, to be homologow 
bones. With respect to the limbs he regards them as at first out- 
growths of the tegumentary cells, without bones or other tissues, which 
are subsequently developed in the limbs and then grow pari pa89% 
with them. They do not appear to be dependencies of the scapular 
and pelvic arches, but belong to the category of tegumentary organa^ 
•and their connection with the vertebral column through those arches 
is only secondary, as is that of the teeth with the jaws. He regards 
the humerus and femur as symmetrical repetitions, and makes the 
radius homologous with the fibula, the ulna with the tibia, and agrees 
with Sommering, Owen, kc that the patella is a sesamoid bone. The 
tarsal and carpal bones are related as follows : trapezium, cuboid ; 
trapezoid, cimeiform ; magnum, 2nd cuneiform ; un<nform, Ist cunei- 
form ; scaphoid, astragalus ; Innare, os calcis j pyramidale, scaphoid ; 
whilst the pisiform is probably only a sesamoid bone and has no 
representative in the foot The metacarpals are homologous with the 
metatarsals, but it is probable that the thumb with its two pha- 
langes is the homotype of the outer toe with its three phalanges. 

Dr Burt G. Wilder {Sillinwn's Jl., July, 1867, p. 44) discusses the 
Morphological Value and Eelations of the Human Hand. He 
considers that polarity is a primary law in the formation, structure, 
and general function of the vei'tebrate body. The anterior and postexior 
regions of the body are the two poles of a longitudinal axis, and their 
constituent parts repeat each other in opposite directions, like the 
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oorreBpcMidiiig orgKos on the right and left aides.' In oompsring the 
fore and hind limb he supinates the hand, places it with the palm 
downwank and the fingers poinHng haehuxm^^ and with the wrist in 
fronts just as the toes point forwaid and the heel is behind. In this 
position the ulna is wholly on the inner side of the fc»« arm and 
Qorreq)onds to the tibia, whilst the radius corresponds to the fibula; 
the thumb is on the outer side of the hand and coiTesponds to the 
little toe, whilst the little finger and great toe are homdogoua. 

• 
St Geoige Mivart communicates to the Prae. ZociL S. L, June 27, 
1867, important details rei^)eGting the Mtoukst of Iguana Tuber- 
cniiATA, but the paper is not one of which an abstract can be couve- 

nientlj made. The Bev. S. Haughton, M.D. giyes an account 

(AnnaU of NaL Hi$U April, 1868) Of the Musgui:.ab Anatomy of 
THE Aluoatob, in which he reiterates most of his views respecting 
-various of the bones and muscles called in question by Dr Hair in 
our last number, but admits his error in confounding the glutieus 
minimus with the tensor fiksciso femoris* He represents the bones of 
its pelvic arch as ischium, ilium, marsupiale and pubes. He gives 
the weight of the different muscles, and agrees with Yioq. d'Azyr, 
that the left 1^ should be compared with the right arm, and concludes 
that the analogous muscles of the hip and shoulder of the same side 
are arranged in reverse order. The marsupial muscles do not cor- 
respond with the obturators, but find their analogues in a muscle 
whose direction lies between the latissimus dorsi and pectorals. The 
analogue of the obturators is found in the second pectoi'al of birds, 
which acts as a levator humeri, and whose line of direction is between 
the pectorals. This muscle may possibly be represented in the croco- 
dile and alligator by the pectoral muscle extended firom the 1st 

sternal rib to the posterior edge of the coraooid. ^Alex. Macal later 

(/Voe. ZooL S, L. May 9, 1867) makes observations on the following 
points in the Anatomy of Globio-cephalus Svineyal. 1st, the 
anatomy of the pharynx and larynx ; 2nd, the spinal muscles ; 3rd, 
the structures forming the superior extremity. His paper treats of 
parts which were not described by the Reporter in his contribution 

to the anatomy of Globio-cephalus printed in our last number. 

Wharton Jones in Prae, R. S. L. Jan. 9, 1868, argues that the 
Caudal Heart of the Eel is a lymphatic heart, its function being 
to receive lymph on the one hand and to propel it into the great 
vein of the tail on the other, but that besides this function, it at the 
same time performs the secondary one of accelerating and promoting 
the flow of the blood in the great caudal vein in its course back to 

the blood-heart. Prof. KoUiker (Verhmid. phys, med. geseUs, m 

WHbrzbwrg^ 28 Dec. 1867) describes the Stbuoture and Formation of 
THE PoLYPARY OF TuBiPORA. In its upper part it is soft and flexible 
and formed of connective tissue with red spicules, the hard part of the 
tubes is pi-oduced by a blending of such spicules : colourless spicules 
occur also in the bodies and tentacles of the polyps of tubipora. 
He describes also a Polymorphism in the individuals of the anthozoa 
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or the Alcjonian polyps, some of which possess both nntriti've and 
reproductive orgaDS, whilst others are wi^out reprodnetiTe organs, 
and these latter possess no tentacles. Two types of arrangement of 
the polyps without reproductive organs are found : in the one they 
are seated over the entire polyp-bearing stem, between the repro- 
ductive polyps : in the other they are collected in particular locali- 
ties, which vary with, but are definite in, each genus. ^Dr T. 

Spencer Cobbold (ZtnfMon Soe, Jl. iz. 200) offers remarks on Distom ▲ 
Glavatum from the stomach of Xiphiaa gladius. He considers that 
this parasite may be viewed as representing a variety of fonns hither- 
to regarded as separate species. E. Bay Lankester {Ann. Nat, Bisi. 

Nov. 1867) describes in the Limpet {P<UtUa vtUgcUa) an orifice, whidi 
he terms capitopedal, on each side of the ** head" in the angle formed 
by the muscular foot, and opening into the blood sinus surrounding 
the phaiyngeal viscera : also a pair of very. large, orange-coloured 
salivary glands opening by two ducts on each side into the buccal 
cavity. He gives a more complete account of the renal organ and 
of the laminated crop, and confirms the statement of Robin and 
Lebert as to the absence of ovi or sperm-duct. 



REPORT ON THE PROGRESS OF PHYSIOLOGY from 
Ist August 1867, to let March 1868. By Tsomas R Fraser, 
M.D., WiLUAx RuTHEBFORDy M.D. and Arthur Gamqeb, M.D. 
£dMntrgh\ 

Dr Rutherford's Report. 

Circidation. 

Heart. — ^Friedl&nder {Bezolda Untersuchunjen^ 1867, p. 165, 
CerUrcMaUy No. 26, 1867), gives the following results of investiga- 
tions into the physiology* of the frog's heart. Some portions of the 
frog's heart continue to contract rhythmically for a period varying 
from two to seventy minutes, sometimes even for forty-eight hours. 
The portions of the heart were placed in an artificial serum consist- 
ing of 1 part of egg-albumen to 9 parts of a 0*8 — 0*9 per cent, solu- 
tion of chloride of sodium. He could never obtain a portion of the 
heart, however small, which if it contracted rhythmically was not 
found to contain ganglia. C^fcle pressure or a current in the 
fluid rendered the contraction more frequent When the temperature 
was slowly or suddenly raised to 25^ or 35^ Centigrade, the contrac- 
tions were greatly increased in rapidity, often to two or three in a 
second. At 40' 0. the contractions became irregular and afterwards 
tetanic. Weak interrupted electrical currents frequently increased 
the strength and not the frequency of 'the contractions; sometimes 
the contractions were slowed, at other times quickened. Strong 
currents produced tetanus. 

Prompt {Archives de Physioloffley 1868, p. 258) draws attention 
to the absence of exactness in the observations regarding the time 
* during which the frt)g*s heart will continue to contract after its 
excision. He considers that the estimates hitherto given cannot be 
relied upon because sufficient attention has not been paid to the &ct 
that spontaneous may very easily be converted into excited move- 
ments. He shows that the mere contact of the breath of the observer 
is sufficient to render such observations &llacious* Having carefully 
attempted to guard against all external causes of excitation, he found 
that the spontaneous contractions usually continued in summer for 
one hour or for one hour and a hal^ and in winter for three or four 
hours. Valentin said that they ususdly continue for twenty- four 
hours. 

Heart and Vagus. — Onimus ('' On the influence of constant 
and interrupted electric currents on involuntary Muscular Fibre and 

^ The Beport on the Action of Medicinal and PoiscnouB Substance is written 
by Dr Fraser ; that on Physiological Chemistry by Dr Gamgee^ and the remain- 
der by Dr Batherford. In order to assist in making these Beports more complete, 
the Authors will be glad to receive copieB of original memoirs and other contri- 
butions to Physiology. 
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on Nutrition,*' Compies Rendvs, 1867, p. 250, and Jl, de VAnatonufi^ 
1868, p. 94), among other interesting facts, gives the following re- 
garding the influence of electrical currents on the vagi, heart and 
blood-vessels. A weak continuous g^vaoio current when passed 
through the heart quickens the rate of its contraction& During ike 
passage of a strong asoending continuous current throu^ the inferior 
portion of the vagus divided in the neck, there was no change in 
the circulation or respiration. . A descending current increased the 
rapidity of the heart's action. An ascending current passed through 
the upper extremity of the divided vagus slowed and often completely 
arrested the respiration^ The cardiac movements became, in oonse- 
quence of this» less frequent and energetic. A descending coirent 
produced hardly any effect It was necessary to make the descend- 
ing current twice or three times as strong as the asoending ere it 
produced the same result It thus appears that the action of con- 
tinuous currents upon the cephalic portion of the divided vagus 
approachcR that of interrupted currenta He also finds that a cmi- 
Unuous current when applied directly to the arteries of vrann- 
blooded animals produced no notable change. When ap{died to the 
vena cava of a rabbit it produced marked contraction. 

Influkvce of Yagus on Akterial BlooivPbessure. — DrDreach- 
feld {BezcMs UntersuehuTigen, 1867, p. 326) remarks with regard 
to the lowering of the blood-tension produced by irritating the upper 
end of the divided superior cardiac branch of the vagus in rabbits 
(See Jl. ofAnaUmy and Physiology, No. I. p. 190, 1867^ that Von 
BeEold had in 1863 obierved the fact that the blood-pressure is 
lowered on irritating the cephalic end of the divided vagus after 
removal of the cerebrum. Yon Bezold thought this was due to an 
inhibitory action upon the motor cardiac centres of the medulla 
oblongata. The doubt remained whether in so doing Yon Besold 
had irritated merely the trunk of the vagus or had included its 
superior cardiac branch. To remove this Dreschfeld performed many 
interesting experiments on rabbits; and he found, that if the cere- 
brum be removed, or if it be paralysed by morphia, irritation of the 
cranial extremity of the divided vagus lowers the pressure of the 
blood to a greater extent than similar irritation of the superior 
cardiac nerve. But when the cerebrum was intact^ irritation of 
the superior cardiac nerve lowered the blood-tension just as in the 
former case, while irritation of the vagus on the other hand caused 
an increase. Dreschfeld thinks that this increase of blood-pressure 
may be due to the calling forth of psychical influences, or to the 
irritation of vasomotor fibres which pass through the brain. The 
lowering of the blood-pressure is due, as Cyon and Ludwig oor^ 
rectly pointed out^ to dilatation of blood-vessels. Friedlander and 
he (IhuL p. 333) found that the blood-tension was always lowered 
on directly irritating the heart ; this resulted whether the vagi and 
sympathetics were divided or not The frequency of the pulse was 
usually increased, only however when the irritating current 
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weak. The blood-pressure was in most instances lowered when the 
stomach was irritated. Irritation of the lungs produced no effect. 

Irritability op Cardiac Terminations op Vagus. — Dr 
Suschtschinskj of Moscow {Centralblatt, 1868, p. 34), in a pre- 
liminary communication gives the following results of his experiments 
''On the influence of increased and diminished blood-pressure and 
altered Cardiac Nutrition on the irritability of the Cardiac termina- 
tions of the Vagus/* 

1. Section of both cervical sympathetics produces no change on 
the irritability of the cardiac terminations of the vagus. 

2. Complete removal of the influence of the cardiac motor 
nerves increases the iiritability. 

3. During decided increase of blood-pressure in the left side 
of the heart, through closure by forceps of the ascending portion of 
the aorta, irritation of the vagus can no longer stop the heart's 
action ; if however the coronary arteries be closed, irritation of the 
vagus can arrest the heart. 

4. Increase of blood-tension in the right side of the heart by 
clamping the pulmonary artery likewise annihilates for the time 
being the irritability of the vagus terminations. 

5. Diminished arterial tension, whether produced by bleeding or 
paralysis of vasomotor nerves, produces at first increased, afterwaitls 
diminished irritability. 

6. Insufficient supply of arterial blood to the muscular substance 
of the heart in consequence of closure of the coronary arteries in* 
creases the irritability, not however to such a remarkable degree 
as venous stagnation produced by closure of the three chief cardiac 
veins. 

7. Insufficiently aerated blood greatly increases the irritability 
of the vagusy as Thiry, Cyon and others have already shown. Hyper* 
oxygenation of the blood often slightly diminishes the irritability of 
the vagus, but frequently also produces no change (Traube). 

Influence op Intracard:al Pressure on rapidity of Cardiac 
Action. — Von Bezold and Stezinsky {BezolcPs (fntenuch, 1867, p. 195), 
confirm the results obtained by M. and E. Cyon with regard to the in- 
fluence of increased arterial tension on the frequency of the pulse. They 
found that when the arterial tension was increased to a certain pointy 
the pulse was quickened, but when increased beyond that point, the 
pulse was slowed. Increased blood- tension in the right side of the 
heart produced no distinct alteration. When these experiments were 
performed, the vagi, cervical sympathetics, and cervical spinal cord 
were divided before observing tiie influence of altered pressure. 

Influence of Loss of Blood upon the Frequency of the 
Pulse. — ^According to Von Bezold {Bezold*8 Unterauek, 1867, p. 215) 
loss of blood produces pari poMu with lowered blood tension slowing 
of the pulse, provided the heart be entirely cut off from the central 
nervous system. If the spinal cord- be intact while the vagi and 
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oervioal sjmpaihetics are divided the haemorrhage greatly quickens 
the pulse. 

Influence of Closure of the Coronary Yesseia upon Carbiac 
Action. — ^Von Bezold {Untersuch, 1867, p. 256) found that when 
the coronary arteries of rabbits are closed with forceps — after pre- 
vious division of the vagi, cervical sympathetics and cervical spinal 
cord— the heart continues to beat for ten or fifteen seconds unaltered. 
After this the heart's contractions usually become less frequent and 
irregular. Then the ventricular contractions become twice as slow 
as those of the auricles. After this they become vermicular, and 
usually in from one to one and a half minute after the closure of* the 
arteries the ventricles are motionless while the auricles pulsate 
weakly. When he closed the aorta immediately after closing the 
coronary arteries and thereby increased the blood pressure in the heart, 
the heart's contractions were immediately thereafter quickened, soon, 
however, their frequency was diminished. The fact that increase €^ 
the intracardial pressure quickened the heart's action notwithstand- 
ing the closure of the coronary arteries, shows that quickening of 
cardiac action does not follow irritation of cardiac motor nerves in 
virtue of their being vasomotor nerves, as Traube has 8up|X)Ged. 
YenouB hypersBmia produced by closing the coronaiy veins occa- 
sions, according to Yon Bezold and Breymann ( Unlersuch. p. 288)^ 
first increase, Uien diminution of the heaiii's speed. If the coronary 
veins be closed and immediately afterwards the aorta, so that intra- 
cardial pressure may be increased, the pulse at first becomes more 
rapid. 

Innervation of the Heart from the Spinal Cord. — ^Dr M. 
and E. Cyon (Reichert's Archiv, 1867, p. 389) give a historical 
sketch of this subject, in which they award credit to Le GhUIois 
and Wilson Philip for having been the first who endeavoured to 
throw light on the question by experiment. In their opinion our 
knowledge of the matter was not advanced by Yon Bezold in his 
Memoir on the Innervation of the Heart (Part ii). Yon Beaold 
divided the spinal cord at the atlas, and found as the result a slower 
rate of cardiac action and diminution of the arterial blood-pressure ; 
on the other hand, he in-itated the cervical portion of the spinal 
cord and found that the heart's movements were accelerated and 
the blood-pressure increased. He thought that the former facts 
showed that influences are continually passing from the brain to 
accelerate cardiac movement; and he further thought that the 
changes in the blood-pressure, which followed the section and the 
iiTitation, were due to changes in the cardiac action. Ludwig and 
Cyon found that his results are quite correct^ but his explanations of 
them entirely erroneous. In their opinion the slowing of the heart, 
which follows section of the cord at the atlas, may be due to the 
lowering of the blood-pressure, owing to the division of vasomotor 
nerves whose centre is in the brain. Again, the quickened actaon 
of the heart, due to irritation of the cervical portion of the spinal 
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eord, is the result not only of the direct irritation of caniiomotor 
nerve-fibres but of the increased blood-pressure due to irritation of 
vasomotor nerves. That increase of the blood-pressure is alone able 
to quicken the heart's action they showed, by dividing all the cardiac 
nerves by a galvano-caustio wire and then irritating the lower por- 
tion of the divided spinal cord, as the result of which they found 
that the heart's action was quickened. The brothers Cyon repeated 
these experiments and entirely confirmed Ludwig and Cyon's results. 
As it Was therefore clear that it had not yet been proved that irritar 
tion of the spinal cord is able to directly quicken the heart apart 
from its secondary action on the heart's movements through the 
altered blood-pressure, these gentlemen pei-formed a number of ex- 
periments destined to settle this question. They divided the splanchnic 
nerves, the cervical sympathetics, vagi, and spinal cord at atlas, and 
found that on irritating the cord the heart's action was quickened, 
but the blood-pressure remained unaltered. (They had divided nearly 
all the vasomotor nerves of the body.) 

This experiment brings out the interesting fact that the heart's 
action may be accelerated without producing any increase of the arterial 
tension ; that is, without any increase of the work performed by the 
heart. And a series of similar experiments showed for the first time 
that irritation of the spinal cord can increase the frequency of the 
heai*t's contractions independently of change in the blood-pressure. 
They moreover found that all the nerves — which convey the infiuences 
of stimuli from the spinal cord to the heart when the former is 
irritated — ^pass through the last cervical and first dorsal gaDglia. 
Irritation of the cord produced no effect on the heart when the 
splanchnics, cervical sympathetics, and vagi were divided, and these 
ganglia removed on both sides. They further found that direct irrita- 
tion of the third branch of the inferior cervical ganglion (counting 
from within outwards) in rabbits, and of the firat branch in the dog, 
quickens the heart's movements without infiuencing the blood- 
pressure. They have therefore proved, by direct experiment, that 
there are nerves connecting the heart with the braiu, which when 
irritated directly influence the heart so as to quicken its action. 

Movement of the Blood. — Lortet {Researches on the Rapidity 
of the Blood-current in the Arteries of the Horse by means of a new 
ffasmochomograph, 4to. pp. 40, Paris, 1867) has constructed an appa- 
ratus for measuring the rapidity of the blood-current somewhat similar 
to the tachometer. After comparing the pressure with the rapidity 
of the blood in the arteries he gives the following results. At the 
cardiac systole strong pressure and great rapidity are simultaneously 
produced ; the former attains its maximum later than the second. The 
maximum of pressure is maintained nearly until the ventricle begins 
to dilate; the rapidity begins to fall before the pressure. When 
however the pressure does begin to fiJl it sinks much more quickly 
than the rapidity. At the momeni of closure of the sigmoid valves 
there is a rapid rise of pressure in the arteries which passes along 

27—2 
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the vessels in the form of a wave, while simultaneously the rapiditj 
falls remarkably owing to arrestment of the current in tbe com* 
mencement of the aorta. In the carotid during mastication the 
pressure falls while the rapidity of ihe current and the frequency i4 
the pulse increase. After division of the spinal cord immediately 
above the atlas there is a great momentary increase of rapidity of the 
current at the systole, which however falls very quickly. Section of 
both vagi increases the frequency of the pulse, ^e pressure and the 
rapidity of the blood-current. When one carotid is ligatured the 
rapidity of the current is greatly increased in the other. Aooording 
to Von Bezold and Grscheidlen ('* On the Locomotion of the Blood by 
the Muscular fibres of the Vessels." Bezold' s Unterstielu I861, 
p. 347) the muscular fibres in the arterial walls contract, peristalti* 
cally, and thereby assist in the movement of the blood towards the 
veins, 

Vasomotob Nerves of Cerebral Vessels. — According to Noth- 
nagel {Virchow^s Archiv, xl. 203) some of the vasomotor n^nres of 
the arteries of the pia mater have their origin within the craniam, 
others originate in the 8U)>eiior cervical ganglion, while a third aet 
are contained in the trunk of the sympathetic in the neck. He 
finds that electrical irritation of cutaneous nerves, such as the sciatic 
or trigeminus, causes contraction of the vessels of the pia mater. 
Lov6n found the reverse {CerUralblcUt, 1867, p. 56). Nothnagel sap- 
poi'ts Kussmaul »<nd Tenner's supposition that epileptic conynlaions 
are due to reflex contraction of the vessels in the brain in oonsequenoe 
of the irritation of peripheral sensory nerves. 



Nervous System. 

Median Nerve. — Richet {Union Medtcale, No. 136, 1867) relates 
the case of a woman in whom one median nerve was accidentally 
divided above the wrist. Both ends of the divided nerve could be 
seen lying in the wound, and a portion four millimetres in length 
was removed from the perijiheric end and examined with the micro- 
scope. Nevertheless the psdmar skin supplied by the median re- 
tained its sensibility unimpaired. He therefore thinks that the 
influences of impressions produced on the terminal filaments of the 
median may be conveyed to the brain through its anastomosing 
branches with the ulnar and radial nervea R6vilIout {GtMzeUe des 
Hopitatix, 1866, No. 131) gives an account of a similar casa 

Influence of the Posterior boot of a Spinal Nerve upon tbs 
IBRITABILITT OF THE ANTERIOR. — E. Cyou in 1845 Said* that the 
anterior roots of spinal nerves have a certain degi^ee of irritabililj 



REPORT ON PHYSIOLOGY. 413 

commimioated to them by the posteiior roots, that is, by the influ- 
ences which may be tranamitted through the hitter. Yon Bezold 
and Dr Uspensky (CeniraiblaU^ p. 611, 1867) investigated the subject 
and denied this. Cyon replied (CerUrcUblaU, p. 645, 1867) that his 
opponents had performed tiieir experiments in a manner which ren- 
dered them worthless, inasmuch as they had experimented on frogs 
|)oisoned with woorara, and on sensory nerves deprived of their sup- 
ply of blood» In reply to this, Yon BesEold and Uspensky {Central- 
blaU, p. 819, 1867) gave the results of a series of experiments per- 
formed diflerently from their previous ones, but which entirely sup- 
port their position. They laid the anterior roots of two spiuMl nerves 
of either side upon the electrodes and ascertaiued their degree of 
excitability. The posterior roots of the nerves were then divided on 
one side by means of sharp scissors, after which the irritability of the 
anterior roots was immediately tested on both sides and found to re- 
main unchanged. The irritability afterwards sank on both sides 
with equal rapidity. 

Digestive System, 

YoMiTiNO. — Schiff (" Ou the active part taken by the Stomach 
in the Mechanism of Vomiting,'' MoUschott^s UrUersuch, z. 353 — 405. 
CentralbUUt^ No. 37, 1867) from experiments on dogs concludes that 
during vomiting the muscular fibres of the stomach contract, the 
contraction takiug place chiefly in the longitudinal fibres beginning 
at the pylorus. He finds aJso that during vomiting there is an 
active dilatation of the cardiac orifice. (These facts however seem 
to have been previously observed. See Carpenter^s Physiology^ Sixth 
Edition.) 

The active dilatation of the cardiac orifice of the stomach appears 
to be effected through the spinal accessory; it does not occur after 
its division. Schifi* alleges as the reason why horses and cows 
cannot vomit that the gastric extremity of the oesophagus instead 
of being opened is forcibly closed by the approximation of the 
stomach and diaphragm. 

Olands, 

Parotid. — Eckhard {Beitrdgey iv. Heft 2), in opposition to the 
strictures of Wittich (see Joiimal of Anatomy and Physiology, Yol. i. 
p. 361), maintains that the etatemcnts put forth by him regarding 
the parotid of the sheep are correct. (See Journal of AnxUomy arid 
Physiology, l.c.) 

Yierheller (inaug. Diss, Giessen) confirms Eckhard's conclusions 
by a number of experiments. 

Lachrymal Gland. — Dr Herzenstein of Odessa (ReicJterCs Ar- 
chive p. 651, 1867) finds that irritation of the lachrymal nerves 
in sheep, dogs, and rabbits, increases the lachrymal secretion. The 
increase is trivial if a clamp be previously placed on the carotid. 
Irritation of the cervical sympathetic sometimes gives positive at 
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other times negative results. Division of the lachiymal nerre 
arrests the secretion; in a few days however it becomes re-establisibed. 
Section of the sympathetic in the neck has appai'ently no inflaence. 
In dogs the lachrymal nerve of one side was divided. Ammonia 
was then held before the nostril of the same side, the other nostril 
being covered, no secretion of tears resulted : when however the 
ammonia was inhaled by the other nostril an abundant secretion 
flowed from the gland whose lachrymal nerve was intact As has 
been observed by others, woorara piH>duce8 a great increase in the 
lachrymal secretion. Herzenstein finds that this results even though 
the lachrymal nerve be previously divided ; the increase is not how- 
ever so marked as when that nerve is intact 

Liver. — Lichtheim ("On the Influence of Irritation of the 
Spinal Cord on the Secretion of Bile," Inaug, Diss, p. 31. Berlin, 
1867. Abstract in CentrcUblattf p. 662, 1867) concludes, firom hh 
experiments on guinea-pigs, that iiritation of the spinal coid by 
means of inducted currents diminishes the secretion of bila 

Special Sense. 

Taste.— Schiff (MoleachoU's UrUersuch. x. 406. CeTUralblaU, Na 
38, 1867) in opposition to the opinion expressed by Lusana and 
Inzani, and recently by Neumann- (Ca^i^a^Zo^ 1864, p. 632^ that 
the chorda tympani is the only gustatory nerve for the anterior 
part of the tongue, adduces the following results of his expeiimentB 
on animals in which both glossopharyngeal nerves had been pre- 
viously extirpated : (1) After section of the lingual nerve imme- 
diately above its connection with the chorda tympani there '«'Ba 
weakened but nevertheless distinct sense of taste, particularly good 
for acids, with complete paralysis of ordinary sensibility. The 
section was made in two cats close under the foramen ovale, taste 
remained almost unimpaired until the well-known injury from 
biting the insensible tongue was inflicted : (2) After section of all 
the nerves which communicate with the lingual, with prcsei^vation 
of the latter however, there was in three cases in which the operatiuu 
succeeded complete absence of taste but unim[)aired tactile and 
ordinary sensibility : (3) Section of the fifth nerve within the 
cranium, or of its second or fourth branches only, without previous 
division of the glossopharyngeal nerves, annihilated the sense of 
taste, as is already well known : (4) After section of the superior 
maxillai7 division of the fi flh above the blanches which go to 
Meckel's ganglion, or of these branches themselves, or of the 
branches which proceed from the posterior part of the ganglion to 
form the vidian nerve, or after destruction of the posterior part 
of the ganglion itself, there was complete loss of gustatory sensi- 
bility in the anterior part of the tongue, which however retained 
its ordinary sensibility. It thus appears that in the superior max- 
illary division of the fifth all the gustatory nerves for the anterior 
part of the tongue are to be found originally : they run for some 
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distance. with the portio dura, and are added to the lingual partly 
through the chorda tympani, and partly, especially in dogs and cats^ 
through other anastomoses. 

Vision.— Czemy ^"On Blinding of the Betina by Sunlight," 
Wiener Acad. Sitzhencht, 2 Abtheil. lvl Abstract in CenlraS>laUf 
p. 8*56, 1867) found that the rays of light when concentrated by 
means of a lens upon the retina of a frog for 10 or 15 seconds 
produce a luminous spot, which in the course of a few hours 
becomes clearer, and at its cii-cumference somewhat yellow. A 
similar result is produced in birds and mammals. The various ele- 
ments of the retina in the spot disintegrate. In huch a case too 
the fibres of the crystalline lens become molecular. The remarkable 
fact is that these effects are produced after the heating rays are 
absorbed before entering the eye ; he refers them to action of the 
luminous rays. 

Generation, 

Penis. — Eckhard (iSet^^e, 1867, iv.' 71) considers that dilatation 
of the vessels in the penis of the dog, produced by irritation of nerves, 
may be due to relaxation of the circular, or to contraction of the lon- 
gitudinal muscular fibres of the arterial walls. The longitudinal 
fibres are very numerous, and are so connected to the small opeuiugs 
at the arterial dilatations, that their contraction would permit of an 
increased flow of blood into the latter. He found that during erec- 
tion the blood tension in the femoral artery sank. In his opinion the 
corpus cavemoBum possesses but a slight independent power of 01*00- 
tion after removal of the corpus spongiosum. 

PAirruRiTiON. — Assuming that the strength of the amnion affords 
a good basis from which to estimate the expulsive force exerted 
during parturition, Dr J. Matthews Duncan {Trans, R. S. Edin. 
XXTV. Part iii. p. 639) made about a hundred experiments with a 
view to ascertain the strength of this membrane. He considers that 
the power required for the weakest labour is at least 4 '08 pounds, 
fur the strongest 37*58 pounds, and for average labour 16*73 pounds. 

Origin of Ikfuso&ia. — Prof. Bennett, in a lecture '' On the At- 
mospheric Germ Theory and Origin of Infusoria," delivered before 
the Hoyal College of Surgeons, Edinburgh, on January 17, 1868, 
{Edinb, Med </., March, 1868), stated the conclusions to which he 
had been led by observations conducted by him for a number of 
years. He considers that the infusoria, <' vegetable and animal, 
which we find in organic fluids during fei*mentation and putre&otion, 
originate in oleo-albuminous molecules, which are formed in the 
fluids, and which, floating to the surface— constitute the primoixlial 
mucous layer of Burdach — the proligerous pellicle of Pouchet There, 
under the influence of certain conditions, such as temperature, light, 
chemical exchanges, density, and composition of the atmospheric air, 
and of the fluid, <S^., the molecules by their coalescence produce the 
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l6wer forms of vegetable and aaimal lifB." He carefully . dcaiai Ws 
the movements of bacteria and vibriones : and the disputed question 
as to hov these grow in length he has settled by actual observation. 
On two occasions he saw two isolated bacteria unite together leugth- 
wajB, so as to form a single moving filament. He |x)ints out that 
the so-called germ?, collected by Pasteur from the air by means of 
gun-cottoD, are wholly unlike the great majority of the particles we 
see in the proligerous pellicla Moreover, .these so-called genna^ 
when they can be detected are exceedingly few in number, whereas 
any fragment of the proligerous pellicle is crowded with incalculable 
numbers of molecules, for which he contends, Pasteur's germs are 
wholly inadequate to account. The notion that the molecules of the 
pellicle multiply by division he considers opposed to the fact that 
they always appear before the vibriones, and evidently unite to pro- 
duce these: further, he says, ''if the primary molecules on the sur&ce 
of an infusion possess the property of dividing, they cannot at the 
same moment possess the property of elongating and forming fila- 
'ments. The one function is. subversive of the other. While then a 
cell or vibrio may possess the property of growth and division^ these 
two functious must be exercised at different periods of time, so that^ 
in reference to the early stage of formation, if the molecules divi^le, 
bacteria and vibrios could not be formed. A mass of vibrionic molecules 
is not a compound organism; it is a mere aggregation of similar sim- 
ple elements. Each of these in passing through certain phases of 
development may be arrested, or reach maturity at various penods, 
so that we frequently see different forms present at one time; but 
that the same forms and the same stages of growth should exhibit 
directly op{>OKite functions, is surely not in accordance with physio- 
logical knowledge.*' Therefore his conclusion is that the vibriones 
and other filaments are evidently formed from the molecules, and not 
the molecules from the filaments. He has also i>erformed uumerona 
experiments, with a view to determine whether or not it be possible 
to prevent the development of infusoria in a fluid by means calculated 
to destroy germs. These experiments were similar to those performed 
by Schutzi^y .Schroeder and Dusch^ and others, with this difference, 
that he in eveiy case used nearly all the agents which have been 
proposed to destroy germs. These experiments have convinced him, 
that although means be used sufEicient to destroy germs in an in- 
fusion and in the air in contact with it, infusoria are developed not- 
withstanding. In conclusion, he points out that these fisicts and 
arguments are hostile to the doctrines ''omne vivum ex ovo," '<omne 
cellula e cellula," and lastly directs attention to many droumstaneea 
which show that organic forms are first produced, and vital properties 
are afterwards added to theuL 

Production of Heat during Rigor. — From careful thermoeloo- 
trical obiter vations on the muscles of frogs and fishes, Schiffer (Preli- 
minary communication, CeiUralhlait^ 1867, p. 849) finds that heat is 
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generated during the passage of the muscle into rigor mortis. Accord- 
ing to this observer, a similar phenomenon accompanies the coagula- 
tion of the -blood. 

AfovemerUs o/JSennlive PUmk not due to Contractile Tiuue, 

Dr Paul Bert (Journal de FAnat. <fec., 1867, p. 534—552) has 
with great care examined the movements of the sensitive plant 
(Mimosa pudica). He thus summarizes his results : — 

1. The primary leaves of the sensitive plant, after being lowered 
during the night, raise themselves, before morning, to somewhat above 
the position they maintain during the day. 

2. The motor-swellings placed at the base of the petioles may be 
regarded as spiings that tend to impel the pai*tu they iuove in a 
direction opposite to that of the position of the swellings. 

3. Movements occur on account of the loss of force in one of the 
springs; no increase of force having been acquired by the opposing 
spring, but, perhaps, even loss. 

4. There is nc^ contractile tissue to cause movements. 

5. The night movements are due to an increased tension of the 
motor-swelling}^. In the primary petioles, the superior spring in- 
Creases its energy during the night; the inferior, after being slightly 
weakened, also becomes in turn more powerful, and the position of 
the ]lBtioles at different periods of the night depends on the relative 
strength of these two springs. 

6. The quick movements that follow excitations, and the slow 
spontaneous ones, that constitute the daily oscillations^ are totally 
distinct phenomena. Ether distinguishes the one from the other; 
for it destroys those movements that are quickly caused by excitation, 
while it does not affect those that occur spontaneously. 

7. The latter class of movements require some previous modifica- 
tion in the afflux of fluid to the parenchyma of the swellings, llie 
former ai-e not yet connected with any antecedent phenomenon. 

8 and 9 are occupied with the resemblances and distinctions be- 
tween these movements and those of animated beings. 

Animal Electricity, 

Du Bois Heymond (Rekl^ert'e Archiv^ 1867, pp. 417 — 497) gives 
the results of numerous measurements of the electromotive power of 
muscles and nerves, by means of his modifications of Poggendorf's 
method of compensation in the measurement of electrical foi'ces. 
Among other things, he finds that the state of nerves in electrotonus 
is not a state of equilibrium, but of constant change as regards the 
electromotive power. Immediately on closing a continuous current 
sent through a nerve, the electromotive pow.r of the anelectrotonic 
tract is greatly increased, but it aft i^r wards gradually diminishes, the 
reverse is the case in the catb electro tbnic portion. Pfliiger had 
previously observed that the changes in irritability were most marked 
at the moment of closing the pplarisiUg current, and that they soon 
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afterwards gradnallj became lesa proDoanoed. Former mearehea bj 
Dn Boia Beymond showed that in addition to muscles and merv^t^ 
glands generate electrical currents. The current which he obtained 
from the mucous membrame of the frog's stomach was three times aa 
strong aa that from the frog^s skin. He failed to find any carreut 
between renons and arterial blood when they are brought in ooutact^ 
as affirmed by Scoutetten. He also gives numerous and varied e^|jeri> 
ments to show that the electrical currents of muscle and nenre are not 
due, as some have supposed, to external chemical action. 

DR FRASER'S REPORT. 

Phyticlogical Action of Medicinal and Poisonous Subsianees. 
Bromide of Potassium. — ^An experimental research of great 



merit has been communicated to the Therapeutical Society of 
by MM. Martin-Damourette aud Pelvet (BvUetin General de Tkeror 
peutique, 1867, p. 241 and p. 289) on the physiological action of 
broDiide of potassium. Their object is the laudable one of elnd- 
dating the exact modus operandi of this remedy, and for this purpose 
they have performed numerous expeiiments of a varied character. 
Among their conclusions, the following seem to us the most import- 
ant: — 1. The effects of bromide of potassium are always direct^ that 
is, due to contact with the tissues, whether at the region of appUcar 
tion, or in the parts of the system to which it is carried by the cir- 
culation, or in the organs by which it is eliminated. 2. It has no 
elective action : certain systems are, however, affected before others. 
Thus, the sensory nerves lose theii* properties before the motor, the 
latter are affected before the spinal cord, and the spinal cord before 
the muscles. 3. The heart's action u destroyed at a late stage, and 
its contractions are fi-equently the only evidence of the vitality <^ 
the animal. 4. The respiiutions are affected in a secondary manner 
only ; they cease at the time of death in birds and mammals, while 
their continuance in frogs is dependent on the rapidity of the other 
effects. 5. The minute bloodvessels contract immediately, in the 
region of injection, and later, throughout the organism, and this 
contraction is succeeded by dilatation. 6. In waim-bloodod animals, 
the temperature falls very sensibly; at first, in the region of injection, 
aud then in every pai*t of the body. This difference depends on the 
effect on the minute blood-vessels, which is at first a local, and then 
a general one. 7. The secretions of the glands are diminished in 
proportion to the contraction of their blood-vessels. 8. The anaphro- 
disiac i)ower of bromide of [K>tasaium is due to contraction of the 
minute afferent arteries of the corpus cavemosus, 9. It is not a 
poison of any special tissues or systems, it kills all, nerves and mus- 
cles; and it may therefore be defined as a general uervo-muscular 
poison. 

Chloboform. — It was suggested to MM. Ouimus and Legixw by the 
ix»ulte they had obtained in examining the effects of constant electrical 
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currents on the heart and its nerves (see Onimus on this sabject^ p. 407 
in Dr Rutherford's Report of the present number) that such cur- 
rents might prove efficient in stimulating the heart's action after its 
paralysis by chloroform inhalation. They have, accordingly, care- 
fully investigated the subject (Comptes RendtUy Mars 9, 1867). They 
assert that in chloroform syncope there is more or less paralysis of the 
muscular fibres of the hea^ The means hitherto recommended to 
treat this condition, such as artificial respiration, flagellation, and 
aspersion with cold water, are insufficient, as they do not directly in- 
fluence the muscular action of the heart. Interrupted currents of 
electricity should not be used, as they diminish and even stop the 
respii-atory and cardiac movements. The value of continuous electric 
currents was tested by experiments on dogs, rabbits, rats, and frogs, 
in the following manner. A rat was placed under a glass cover along 
with a sponge saturated with chloroform. Its respirations gradually 
became jerking and, in one minute, they had nearly ceased, while the 
animal was now completely anesthetized. It was left for other thirty 
seconds under the glass cover, and, after being withdrawn, it was left 
untouched for another thirty seconds. No cardiac action was now 
perceptible. A continuous electric cuiTent was then passed from the 
rectum to the mouth; nothing was observed for several seconds, 
when the heart's beats reappeared, and then imperfect respiratory 
movements occurred, which, by and by, became quite normal. The 
electralization was now stopped, and the animal gi'adually recovered. 
Even when left for two minutes in a state of apparent death, the 
application of a continuous current resuscitated the animal. If an 
interrupted current were employed in place of a continuous one 
death sdways occurred ; but if the former had been employed for ouly 
a short time life could stUl be restored by the use of a continuous cur- 
rent. The ex}>eriments on frogs were of great interest, as the various 
stages of the effects could be distinctly recognised, especially if the 
heart were previously exposed. As the exhibition of the ansesthetic 
was continued, the beats diminished in foix;e and number and then 
ceased; if a continuous current were now used, the beats recom- 
menced. A frog was left to itself for twenty-four hours after com- 
plete chloroform aniesthesia ; the heart was then quite immobUe, mnd 
although a continuous electric current could not caiise any contrac- 
tions of the voluntary muscles, it caused a renewal of the heart's 
action. 

Bichloride of Methylene. — Dr Richardson proposes bichloride 
of methylene as a substitute for chloroform. His statements of its 
efiects are thus summarised in the Lcmoet (Oct. 1867, p. 524) : — Its 
action is more gentle but as efficient as that of chloroform, and it 
produces less struggling and less vascular excitementb Its narcotic 
effects are equally prolonged, and it interferes with muscular irrita- 
bility less than any other anesthetic. Vomiting is sometimes pro- 
duced by it. When given in fatal quantity, it kills by equally para" 
lysing the heart and the respiration. 
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Pbussic Acid. — Preyer ( Yirckoufs Archiv, 21 Hft, 1867, pji. 125 — 
141) finds that the blood of animals killed with prussic acid does not 
exhibit the spectrum of the compound of HON with 0-Hb that he 
has discovered. Notwithstanding the rapidity with which this poison 
actH, the venous blood ia sufficiently modified to exhibit the spectrum 
of reduced hssmoglobin, and thus resembles the blood of animals that 
have been asphyxiated. Preyer finds that the slowing and arrest of 
the heart's action, which is usually induced by this poison, dot^ noc 
take place after division of the vagi nerves. He describes a aeries 
of experiments which show that artificial respiration is of the great- 
est use in the treatment of poisoning by prussic acid. Babbits often 
recover after the appearance of convulsions, and alter nearly com- 
plete arrestment of the respiratory and cardiac movements^ provided 
the artificial respiration be contdnaed for a considerable time. Orher 
researches into the efiects of prussic acid on the blood in relation t*) 
its influence on the spectrum have been published by Schoenbein 
(I^eties JRepert. fikr Pha/rm,, 1897, p. 606), and by Hoppe Sevier 
(abstract in C/wm. Gen^cUblatt, 1867, p. 695). 

Aromatic Acids. — O. Schultzen and C. Grabe (Archtv f, Rei- 
cJiert u, Du Bois Reymond^ 1867, pp. Ig6 — 172) have investigated the 
changes that some of the aromatic acids undergo in the system. 
It is known that several of these acids cause the appearance of hip- 
puric acid in the urine. This is true of benzoic acid (Wohler), safi- 
cylic acid (Bertegnani), bitter almond oil (Frerichs, Wohler), chinic 
acid (Lautemann), and p toluic acid (Ki-ant). The authors have now 
examined some substances which were supposed to be unacted on in 
the system. They found that when chlorobenzoic acid was taken in 
doses of thirty grains a salt appeared in the urine, which was jiroved 
to be chloroHppurate of calcium (Ca (C^H^ClNOjj)^ + 4H^O). Ani- 
sic acid, or methyl-oxy-benzoic acid, was changed unto methyl-oxy- 
hippuric acid (C^^ H^, NO J. Cinnamic and mandelic acids caused the 
appearance of hippuric acid in the urine. 

Coca. — A valuable monograph has been published by Dr Thomas 
Mor6no y MaTz on the chemical and physiological properties of 
Erythroxylum coca (Recherches Chimiqties et Fhysiologique sur 
V Erytkroxylum Coca, Paris, 1868). Small doses appear to have no 
effect on the urine and but little on the circulation. The efifects' on 
nutrition were partially examined ; and this portion of the investiga- 
tion is of great interest as the natives of Peru and of other part^ of 
South Ameiica em{)loy coca as a masticatory during long and toil- 
some joiuneys, and are able, while using it, to dispense with food 
almost entirely, and for several days. Dr Mor6no believes that if 
coca is able to appease hunger, it is not alone sufficient to sustain the 
system. In some experiments in which birds and mammals were 
-subjected to a somewhat insufficient diet containing a considerable 
proportion of coca, he found that death was not retarded, and that 
even the vital processes of disintegraticm were apparently unchecked. 
In examining the action on muscles and ncrve*s, the acetate of the 
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active prinoiple, cocaine, was used. One of the first symptoms that 
was produced by this salt was excitation of the muscles, and this 
was followed in succession hy exaggeration of sensibility, ilaccidity of 
the muscles, unoonscionsness, and, if the dose were a large one, by 
loss of sensibility. It is somewhat singular that the motor power 
is never losfc, in non-fatal experiments, although it is the first to be 
diminished ; while the sensibility is completely destroyed, although it 
is not diminished until a late stage of the poisoning. When Jarge 
doses are given, the condition of increased sensibility manifests itself 
by tetanic convulsions, which occur both spontaneously and on the 
slightest excitation, and which are similar to those caused by strych- 
nia (and by caffein and thein). When small doses are given, besides 
distinct iocrease of Hcnsibility, the pupils dilate, and the power of 
co-ordinating the movements is lostw Dilatation of the pupils also 
occurs with large doses. 

GuARANA ; fruit of PattUinia sorhilis. — Dr Paul Montegazza has 
acquired a wide fame as the author of an important research on Coca. 
He has lately examined the action of Guai'ana, a substance exten- 
sively used in South America for the same purposes as tea, coffee, 
cocoa, &c. (Bulletin General de Therapeutique^ 1867, p. 169). Among 
his conclusions are the following: — 1. Guarana does not suspend the 
ciliary movements in the embryo of the frog, in which it differs 
in action from coffee. 2. When small quantities (two or three 
grains) are given to frogs, irregular movements and then a condition 
of increased excitability occur. With large doses, death is pi*oduced 
by tetanus, but the spasms are less violent than with caffeih. 3. In 
firogs, the heart's contractions are diminished in frequency, while they 
are augmented in force. 4. In lizards and fishes, the action is ana- 
logous to that on frogs. 5. Birds are killed by ^all doses with 
tetanic symptoms, and, in the autopsis, congestion of the brain and 
meningeal hsamorrhage are found. 6. Eighty grains produce in 
rabbits stupor, and languor merely; and the same effects are produced 
in small dogs by an ounce. 7. Doses of from seven to sixty grains 
cause the following effects on man; cheerfulness, restlessness, hy- 
penesthesia of the senses, mental activity, sleeplessness, a slight 
diminution in the rate of the heart's action, loss of appetite, urticaria, 
prurigo and spasm of the bladder. 

Strychnia. — Jacobowitsch, and, aflerwarda, Roudanowsky and 
others have attributed the death that is caused by strychnia to 
various lesions, of the spinal cord, such as prolongations and rup- 
tures of cells. Their views have been opposed by many physiologists-, 
but principally by M. Yulpian of Paris. This distinguished savavU 
now advances a new argument^ which is derived from an interesting 
observation he has recently made {Archives de Phyeiologiey 1868, 
No. 2, p. 306). On the 20th of Dec. 1867, he introduced a few 
crystals of hydrochlorate of strychnia under the skin of a frog's leg. 
This qtdckly produced convulaLons, which were soon followed by a 
condition of fiaoddity. On the following day, convulsions again 



422 DR fraser's 

appeared, and the animal presented all the appearanoes of violent 
stiychma-action. Several days afterwards, this condition cantinning, 
Yulpian excited the frog repeatedly and until flaccidity was again 
caused by exhaustion ; the characteristic strychnia phoiomena, liow> 
ever, reappeared in about half-an-hour, and they continned until the 
23rd of January, 1868, when death occurred. On examination, it 
was found that the nerves were in a perfectly normal state; that 
some very slight and unimportant changes had oocnnned in tiie 
muscles; and, by the aid of careful inspection with the microeoope, that 
both the grey and white substances, the pigment, and the blood-vessels 
of the Sfiinal cord were absolutely normal. Thus, the varioos atamc- 
tures in the spinal cord had been under the influence of strychnia for 
more than a month, and yet no modification could be discovered. 
Yulpian considers this a strong pi-oof of the erroneoiumess of the 
theory advanced by Jacobowitsch. A curious observation has been 
made by Dr Geube of Ulm (Archiv f. Reichert u, Du Bois ReytnotuL 
18G7, p. 629), on an effect of artificial respiration on the action of 
strychnia. Wlven this is kept up so as to produce an abnormally high 
oxygenation of the blood, the convulsions of strychnia are either 
altogether prevented or very greatly diminished. Whether a certain 
deficiency of oxygen is necessary for the production of strychnia 
convulsions, as for some other reflex manifi^tations of the oord, or 
whether lowering of the temperature — through the excessive respira- 
tion — is the chief cause in preventing the convulsant action of 
strychnia, Geube considers cannot be determined without further 
researches. 

Opium ALKALOira — Baxt has examined the physiological action 
of several of the opium alkaloids {Wiener Acad. SUsfiingberidUj ltl, 
p. 189, and Cmtralblatty 1867, p. 767). He confirms numerous 
previous observers by finding that thebaia produces the same e£fecta 
as strychnia. He diflers from Claude Bernard in asserting that 
papaverine has principally a narcotic action; the French physiologist 
having found that convulsions wera the most prominent of the 
symptoms caused by this principle. Baxt believes that porpyroxine 
possesses both a narcotic and a oonvulsant action. 

Sulphate of Atropia. — A very elaborate research was made 
by the late Professor A. Y. Bezold and by Dr Friedr. Bloebaum 
into the action of Sulphate of Atropia {UntersTidiungen aut dem 
Physiologischen ZabcrcUormm in Wurzburgy l*** Heft, 1867). The 
more important of their results may be thus stated : — 1. Action <m 
motor nerves and an striated muscular fibre. Sulphate of atropia 
does not afi*ect the muscular irritability, but it diminishes the irri- 
tability of the peripheral terminations of the motor nerves, and also 
of the nerve trunks: in one experiment on a frog, complete panUysis 
of the motor nerves was caused. This action is not an early and 
prominent one as in curare-poisoning, for it appears only after a 
large dose of the poison has acted for a long time. 2. Action on 
sensory nerves. The authors are inclined to think that this poiscm 
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paralyses the cntaseous terminations of the sensory nerves, but their 
examination of this effect is not yet concluded. 3. Action an the 
CircuJUUion. In i-abbits, small doses (between j^th and -f^th 
graiu) increase the blood-pressure and the frequency of the hearths 
action; medium doses (between J^th and ^ths grain) produce trans- 
itory lowering of the blood-preSMure and quickening of the heart's 
action; large doses (one grain and a half) produce sudden stoppage 
of the heart's action. In dogs, almost any dose quickens the heart's 
action, and by appropriate doses the beats may be tripled and even 
quadrupled. When the heart's action is quickened, irritation of the 
peripheral portions of the divided vagi does not arr^t or at all affect it ; 
the vagi nerves are, therefore, paraly:<ed by this poison. The vagi may 
be paralysed in rabbits and dogs by doses too small to affect any other 
nerve (about ^X^ths of a grain for rabbits, and y^^ths for dogs). 
4. Action on RespircUion* The respirations are at first increased 
in frequency and then diminished. 5. Action on tt/nstriated muscular 
fibrt^ The intestines, bladder, and uterus lose their irritability, 
partially, when small doses, and, completely, when large doses are 
given. They are also paralysed when large quantities are topically 
applied. 6. Action on the Iris, YonBezold and Bloebaum believe 
that atropia never increases, but always diminishes the excitability of 
the muscular fibres and nerves in the iris. It first paitilyses, more 
or less completely, the end-organs of the oculo-motor nerve, and tlien 
diminishes the excitability of the circular muscle. The effect on the 
fibres of the radiating muscle is less powerful, because the eud- 
organs of the sympathetic nerve by which it is supplied are less 
affected than thoM of the oculo-motor nerve in the cii*cular muscle. 

Belladonna and Oonium. — We learn the following results of 
Dr J. Harley's researches from an abstract of two of the Gulstonian 
lectures he lately delivered (Med. Times and Gaz.^ March 21, 1868). 
Their principal value depends on the care with which the effects 
on man were observed. He finds that belladonna is a powerful 
cardiac stimulant; in a few minutes after the administration of a 
small dose, the pulse-beats are suddenly accelerated to double their 
former number, while their volume and force is augmented. This 
agrees with Yon Bezold and Bloebaum's results on lower animals 
(see 'Sulphate of Atropia'). It acts also as a diuretic, and it pro- 
motes oxidation in the system. Small doses of conium were found 
to depress, in a marked manner, the power of muscular action. 
Besides, the eyes were remarkably affected; there being depression of 
the mo to-stimulant function of the third nerve, with sluggish mo^w- 
ments of the eyes, imperfect adjustment of the refracting media, and, 
sometimes, strabismus. The action of a full dose was to cause sleep. 
Ckmium reduces the irritability of the spinal cord, it does not appear 
to interfere with the sensory nerves, and it has no direct action on 
the cerebrum. Harley, on the whole, confirmB the results of previous 
observers. 
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YerAtruh vibidb and Y. album. — Dr Oulmont (Neuea Reper- 
ioriumfur Pharmacies 1868, Bd. xvii. Heft 3, p. 177) publishes aome 
interestiDg observationa and expeiiments made on man, dogs, rabhita) 
and frogs, with Yeratrum viride. When small, non-fatal doses were 
given to the lower animals, the symptoms were localized chieflj in 
the digestive, respiratory, and circulatory systems, and on the gene- 
ral force. In die digestive system, they consisted of nausea, of 
vomiting, which sometimes lasted for twenty hoiirs^ and of diarrhoea. 
If doses sufficient to cause death were administered, these symptoms 
occurred in an excessive degree, but no signs of inflammation conld 
be discovered. The respirations were powerfully affected at an early 
stage: they were, sometimes, unequal and irregular; they were, 
sometimes, diminished in number to two or even one in the minute ; 
and, in frogs, they were, sometimes, altogether stopped. The ra- 
pidity of the circulation was soon diminished, the pulse being often 
reduced within fifteen minutes by from twenty to forty beats in 
thQ minute. The effect on the temperature was somewhat less 
marked. It falls two, three, or Ave degrees in from an hour and 
a half to two hours, and it may remain at this reduced point as long 
as twenty-four houra The hyposthenic action is nearly immediately 
producc<^ and the weakness and sinking of the general force are 
prominent effects of large doses ; but even when these are sufficient 
to cause death, neither muscular stiffness nor convulsions ever occur. 
The latter symptoms, however, ai*e the special characteristics of the 
action of veratria. For the purpose of comparison, Oulmont ex- 
amined the action of Yeratrum album. He found that it is distin- 
guished from that of Y. viride by the greater violence of its effects on 
the digestive system, where it always produces inflammatory lesions, 
and by the greater rapidity of its action. Finally, the action of the 
alkaloid veratria, was uivestigated with the somewhat unexpected 
result, that it is not the true active principle of veratrum. Some 
Y. viride was completely freed from the alkaloid, and an ordtnaiy 
dose given to an animal ; the effects wei*e in all respects the same as 
those of the usual preparations. Oulmont concludes that Yeratram 
viride is a cardiac poison analogous to digitalis, from which it is dia- 
tingiiLshed by its extraordinary rapidity of action. This investigataon 
is of special interest, as Y. viride has been introduced into the British 
Pharmacopoeia, while, until now, a considerable amount of uncer- 
tainty has existed as to its exact physiological action. 

Sapoitike is a neutral principle derived from the common soap- 
wort (Saponaria officinalis), from the horse-chestnut (JQsculus hippo- 
castanum), from the corn cockle (Agrostemma githago)^ and from a 
number of other plants. Its physiological action has been lately 
studied by M. Eug. P61ikan {Joum. de Fharm, ei de Chim. 1867, 
p. 465) with some interesting results. He found that when a small 
dose was introduced into the cellular tiasne of a frog's 1^, the muadea 
in the immediate neighbourhood became paralysed.. When a laige 
dose was similarly exhibited, the paralysis became more general and 
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it involved, first, all the volnntaiy muscles of the body, and afterwards 
the heart By localized poisoning, he has demonstrated that sapo- 
nine acts on the system by destroying the contractility of muscular 
fibre, and by paralysing the sensory nervcM. Its topical applicstiun 
was followed by paralysis with subsequent rigidity of the muscles, 
and P^likan therefore considers that this local action places it in an 
analogous position to atropia and physostigma, which have both 
special actions on the iris. 

CouNTER-AcnriOK6. — Dr B. W. Richardson considers that nitrite 
of amyl is a direct physiological antagonistic to strychnia (BrU, and 
Far. ifedico-Chir, Heview, Jan. 1868, p. 264). He has arrived at this 
concluHion from several experiments on frogs, in which he found 
that the convulsant action of strychnia could be delayed or prevented 
by the previous exhibition of nitrite of amyl, and also completely 
stopped by its exhibition at a late stage of the poisoning. Arnstein 
and Sadtschinsky, in a pi'eliminary contribution {CerUralblatt, 1867, 
p. 628), affirm that Calabar bean increases the irritability of the 
cardiac terminations of the vagi, even after their division previous to 
the administration of the poison. On the other hand, atropia is said 
to paralyse the cardiac terminations of these nerves. In some ex- 
peiiments on rabbits and guinea-pigs, Amstein and Sastschinsky 
fouud that the paralysis produced by atix>pia could be removed by 
Calabar bean, and that the increased irritabity produced by Calabar 
bean could be removed by atropia. 

Yaocine Yibus. — M. Chauveau has published an investigation 
{Camptes Bendus, Paris, 10 Fevrier, 1868) undertaken to determine 
if the activity of vaccine virus resides in all, or in one or more, of 
the elements of which it is composed. His method was to test 
experimentally the various elements after they had been isolated 
from each other as completely as possible. This virus is compotsed 
of, Ist^ the seruTfiy an albuminous fluid holding the various soluble 
substances in solution; and 2nd, the solid elements, consisting of 
leucocytes and of dermntary gramdcUions, both of which are sus- 
pended in the serum. The lettcocytes were separated by diluting the 
virus with 10 times its weight of diMtilled water (which does not 
diminish the activity) and allowing the mixture to remain at rest 
for 24 hours. By this time, the leucocytes had subsided to the lower 
portion. The upper portion, which was entirely free from them, 
was found to be as active as the original virus; and, therefore, the 
activity does not i-eside in the leticocytes, Chauveau next obtained 
the serum free from granulationsy by a process of diffusion. He 
placed a little viLUs in a small test-glass and then poured some 
distilled water into the glass so as to form a layer over the virus, 
with which, by a little care, it was prevented from mixing. In 
about 48 hours the top layer was found to contain a proportion of 
all the soluble substances of the serum, while it was entirely free 
from any of the solid elements. When some of this upper layer 
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was tested by iaoculatiou it was found to be perfectly inert. The 
serum is not, therefore, virulent, and the activity of the viroa miut 
reside in the elemeTUarf/ grcmulcUions* A second oonununic&tion 
(17 F^vrier) is occupied with an examiuation of the possible fidliicieB 
in the processes by which these results were obtained. These ar« 
most sutLilactorily explained, and they need not all be detailed here; 
but one may be referred to as being practically important, namely, 
the effects of dilution in modifying the activity of vaccine virua 
Chauveau found that dilution of the virus with as much as 15 timeti 
its weight of distilled water did not diminish the qrigiual activity. 
When it was diluted with 50 times, it usually &iled i^hen inoculated; 
though, on one occasiou, a dilution with 150 times was auocessfuL 
From 15 to 50 times, sometimes fiuled and sometimes succeeded; 
but the failures were more frequent the greater the dilution. This 
is explained by the greater chance of eleTnerUar^/ granuUuiona being 
about the greater the dilution. 
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Physiological Chemistry, 

Blood.— A. Schmidt {CmtrcMaU, 1868, No. 3) hsA obtained 
results which appear conclusively to show that oxidation does take 
place within the blood itself. He finds that venous blood con- 
tains substances having the power of permsnently retaining a por- 
tion of the oxygen which it absorba Blood which was almost 
free from oxygen was brought in contact with a measured volume 
of this gas, and the exact amount of absorption determined. He 
gases of the blood were then removed with the mercurial pump^ 
and it was invariably found that less oxygen could be thus removed 
than had been absorbed ; the quantity of oxygen which had been 
retained or used up amounted to from 1*25 to 3*32 volumes for 
every 100 volumes of blood. The author also caused defibrinated 
arterial blood to circulate through the vessels of a kidney which 
had just before been removed from a dog and placed in water of 
the temperature of the body. Under these drcumstanoes the dxcu- 
lating blood was deprived of its loose oxygen, exhibiting tiie 
spectrum of reduced hsomoglobin, in a period twenty or thirty 
times shorter than was required for the same blood if not made 
to circulate through the kidney. The blood which had thus circu- 
lated possessed, to a high degree, the power of permanently re- 
taining a portion of the oxygen with which it was brought in 
contact. 

A. Schmidt in another paper (Virchoufs Archiv, Teh. 1868) 
shows the insufficiency of the methods of reseaich by which 
Fokrowsky has attempted to disprove the power which tlie blood 
appears to possess of ozonizing the atmospheric oxygen. As Pokrow* 
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sky had not succeeded in obserying tihe fact which Schmidt first 
diacovered, yiz. the blueing of gtuacum by blood, Schmidt states 
the conditions which must be obserred in order to notice this 
beautiful phenomenon. Filtering paper is soaked in tincture of 
guiacum and then himg up until the alcohol has evaporated. When 
such paper is touched with a drop of a solution made by mixing blood 
with about twenty times its volume of water, a blue colouration 
appears at the margins of the drop. 

J. Gwosdew (ArchiVy J, Hetc/ieH und Du Bois Reymond^ 1867, 
p. 635) has examined the spectrum of the blood of asphyxiated 
animals, using precautions to prevent the access of oxygen to the 
blood under examination. In some cases the bands of O — Hb had 
completely disappeared and were replaced by the broad band of 
reduced hsemoglobin. In others the bands of O ~ Hb were exceed- 
ingly faint. 

Preyer (Virchow*s Arohivy Sept 1867, pp. 125 — 141) confirms 
his previous statements concerning the action of hydrocyanic acid 
and cyanide of potassium in modifying the spectrum of blood. He 
believes that these substances form compounds with reduced hsemo- 
globin as well as with the oxidized sulistauce. He has succeeded 
in obtaining the compound of HON with O — Hb in a ciystalline 
condition, by heating PrusMic acid with a solution of hemoglobin 
at a temperature of 30^ C. until a spectrum similar to that of 
reduced hemoglobin is observed. The spectrum seen under the 
circumstances is that of the Prussic acid compound. The solution 
in which this change has taken place becomes turbid ; it is filtered 
and the filtrate evaporated at a temperature varying between 
10^ and 25* C, when crystals are obtained which are isomorphous 
with those of O — Hb. Their spectrum is however marked by a 
single broad band, and when distilled with dilute phosphoric acid 
they yield Prussic add. The Prussic acid compound of hsemoglobin 
does not appear to possess the property of ozonizing the atmuitpheric 
oxygen. The blood of animals poisoned by Pnuttic acid . does not 
possess the spectrum of the HON compound, but is generally free 
from oxygen, and, like that of asphyxiated animals, exhibits the 
absoiption spectrum of reduced hsemc^lobln. 

Eulenberg and Vohl (Virchow's Arddv, Feb. 1868, p. 161) state 
that when blood confined over mercury is heated to lOO^C. a large 
quantity of gas is evolved, which is completely reabsorbed when 
the blood coola The authors describe an instrument which they 
propose to call blood-gas measurer or Pneumathsemometer, for the 
purpose of ascertaining the volume of the gases evolved when 
blood is heated to 130^0. This instrument is a modification of 
Geissler's alcoholometer Believing apparently that this method of 
research is possessed of somQ value, the authors describe a grossly 
crude method of ascertaining the relative quantities of the respective 
gases evolved. They also describe the results of a series of super- 
ficial experiments on the changes induced in the spectrum by the 
addition of a great variety of different substances to blood. 

28—2 
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N. Zuntz {GentralblaU, 1867, No. 34) has disoovered that the 
alkalinity of the blood undergoes, immediately after its withdrawal 
fix>m the body, an enormouH diminution. The author has made 
a mof»t useful discovery which will undoubtedly be appreciated by 
those who are invebtigating the blood, viz. that the reactioa of 
blood may be readily ascertained by placing a drop upon Htmus 
paper which has been soaked in solutions of chloride or sulphate 
of sodium. Uuder these circumstances the colour which the teat 
paper assumes at the margin of the drop indicates in a beautifully 
clear manner the reaction of the blood. When a drop of blood 
is placed on test paper which has not been treated as Zuntz re- 
commends, the red colour completely masks the reaction. Having 
thus found a means of readily and accurately ascertaining the 
reaction of blood, the author has determined its alkalinity by 
titrating it with a very weak solution of phosphoric acid. The 
solution employed was of such strength that one cubic centimetre 
neutralized 0'005gnn. of Na,CO^ He found that blood which on 
leaving the body was kept for a very short time at the temperature 
of the latter, rapidly became less alkaline. Thus in one experiment 
the alkalinity of the blood of a pig corresponded to 0*33 grm. 
of N», COg for every 100 C. C of blood. After being digested for two 
minutes at the temperatiure of the body the alkalinity only equalled 
that of 017 grm. of Na. CO, for every 100 C. C of blood. 

Bile.— Thudicum (Proc, R. S. L. 1867, No. 97, p. 215) has pub- 
lished the results of an investigation on the chemical nature, compo- 
sition, combinations, and metamorphoses of the colouring matters of 
the bile. The fii'st part of the paper treats of cholophaeine and ite 
oompounda To cholophaeine, or as it has also been oidled bilirubine, 
the author assigns the formula 0, H^ NO,, which differs considerably 
from that pro|x>sed by Staedeler, viz. CifHuNtOs. Cholophaeine 
forms silver, barium, calcium, and zinc salts. A new reaction of- 
cholophaeine is described which consists in dissolving the diy powder 
in sulphuric acid. A splendid green substance is produced to which 
the author gives the name of cholothalline, and tJie formula C, H,, 
NO,. When treated with nitric acid cholophaeine also yields a blue 
coloured substance (cholocyanine). The second part of the paper 
treats of biliverdine, which Thudicum obtained by dissolving cholo- 
phaeine in -solution of carbonate of potassium and warming it,, whilst 
a curreut of air was passed through it. When the solution has 
become green it was precipitated by hydrochloric acid. The precipi- 
tated biliverdine is a non-crystalline, splendidly green substance, 
easily soluble in alcohol, and not possessing any chai*acteristic absorp- 
tion spectrum. It is a product of the oxidation of cholophaeine, 

C,H,NO +20 = C8H,NO, + CO,. 

Besides cholophaeine, human bile contains, according to Thudicum, 
another brown colouring matter, bilifuscine, of which he promises 
the description in a future paper. 
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J. Dogiel {Jofwnu f, pract. Chem., u. 298) has foand acetic and 
propionic add in the bile. 

Saliva. — ^De Lnca and Panceri (Comptes Rendus^ 30 Sept. 1867, 
p. 577, and 28 Oct. 1867, p. 712) have analyzed the secretion of the 
salivary glands of DoHum galea, a molhisc inhabiting the Mediterra- 
nean. The salivary glands of this animal are of extraordinary size. 
Thus one specimen of dolium, examined by the authors, which 
weighed 2005 grammes, had salivary glands which weighed 150 
gramme& Boedeker showed that the secretion of the glands con- 
tained free sulphuric acid, and the statement is now fully confirmed 
by De Luca and Panceri, who have found as much as four parts of 
free sulphuric acid in a hundred of the salivary secretion of dolium I 
The gland substance when brought in contact with the acid secretion 
evolves large quantities of carbonic acid; thus the glands of the 
specimen weighing 2005 grammes yielded 343 cubic centimetres of 
CO^. The authors have moreover diacovered free sulphuric acid in 
the glands of the following €rasteroi)oda : Tritonium nodifei'um, 
L. K. ; Tritonium coiTUgatum, L. K. ; Tritonium hinsutum, Fab. 
Col. I Cassis siilcosa, L. K. ; Cassideria eclniiophora, L. K. ; Murex 
trunculus L. : Murex brandaris, L. ; Aplysia camelus, Cuv., «ba The 
authors are prosecuting their researches with the object of discovering 
whether the free sulphuric acid is due to the oxidation of the sulphur 
of matters containing this element (uiioxidized), or whether it is 
produced from the sulphates of sea- water by a process of electrolysis. 

TJbine. — Under the term Uromelanine Dr Thudicum describes 
{Proc. Ji, t^.f 1867, No. 97, p. 217) a product of the decomposition of 
the yellow colouring matter of urine (urochrome). The atomic 
weight of uromelanine (733) is higher than that of any other pro- 
duct of the decomposition of animal matters. Uromelanine contains 
neither sulphur nor iron. It is, according to Thudicum, probably 
derived from htemoglobin, though not from hsematin, than which it 
has a higher molecular weight. 

Lecithin. — Under the name of Lecithin^ Dr Diakonow has de- 
scribed {Ho/jpe-Sei/lers Med. Cheni, Unterftuclh, 2 Hefb, p. 221. Cen- 
tralblaU, 1868, No. 1) a substance which Hoppe-Seyler and he 
have separated from the yolk of the egg; this substance is rich in 
phosphorus, and is closely related to pi-otagon. The brain contains 
much lecithin. In oixier to obtain lecithin from the bi*ain this organ 
is well broken up and digested with absolute alcohol at a temperature 
of 40° C. The alcoholic solution is afterwards cooled to 0° C, when 
a precipitate separatea This precipitate is collected on a filter, 
washed with a little cold absolute alcohol, and treated with ether. 
A portion of the precipitate dissolves in ether, whilst that portion 
which consists of protagon reinaiTis undisturbed. The ethereal solu- 
tion is evaporated and the residue left is dissolved in a little absolute 
alcohol heated to 40" C. The alcoholic solution on being cooled to 
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— 7* C or — 10* C, deposit« the new sabstance, lecithin. This sahstaxioe 
is amorphous, hygroscopic, cannot be powdered ; when agitated with 
water it forms an emulsion with it When burnt on platinum it 
leaves as residue pure phosphoric anhydride (7). Diakonow asBigns 
to lecithin the formula C41 H^ NPO, + Aq. When boiled with a solu- 
tion of caustic baryta it is readily decomposed ; a precipitate of steatftte 
of barium faills, whilst the supernatant fluid contains glycerophosphate 
of barium and neurin (hydrate of ethoxyl-trimethyl-ammoniam). 
These substances are the sole product of the reaction, 

C,H.PO. + 2(C«H,0.) + C,H„NO,-3H.O=C,,H^NPO,. 

Lecithin is, according to Diakonow, diatearyl-glyceryl-phosphatc of 
ethoxyl-trimethyl-ammonium. 

Keubine. — ^Wurt2 (Gomptes Rendus, lxy. Dec. 1867, p. 1015) has 
efiected the synthesis of neurine by heating in a sealed tube tri- 
methylamine with chlorhydric glycol. As a pr ^duct of the reaction 
he obtained crystals of the chloride of ethoxyl-trimethyl-ammonium 
(neurine), which when decomposed with oxide of silver yielded free 
neurine. 

CH. ! 



CH ' 



^N= 5g« i-NCl. 



C.H,(OH)J 



Urea. — Kolbe, at a recent meeting of the Chemical Society, 
stated that he had succeeded in obtaining urea from carbonate of am- 
monium, by heating the latter substance in sealed tubes to the tempe- 
rature at which urea commences to decompose. The details of this 
remarkable synthesis are as yet unpublished. Wanklin and Gamgee 
(Journal of Chemical Society, Jan. 1 868, p. 25) have examined the 
action of permanganate of potash on urea in strongly alkaline solu- 
tions. They find that when this substance is heated in sealed tubes 
with a large excess of alkaline permanganate, it yields nearly the 
whole of its nitrogen as nitrogen gas, whilst with less permanga- 
nate it ^ves iiart of its nitrogen as gas and part as nitric add 
Mr T. Williams, in a note on the preparation of urea (Journal of the 
Ch'CTn. SoG,, Feb. 1868), i*ecom mends that cyanate of lead should be 
substituted for the cyanate of potash, which has hitherto been alwajra 
employed. The former salt can easily be prepared pure, is perfectly 
stable, and when dissolved in water and treated with sulphate of 
ammonium readily furnishes urea. 

Sarcosine. — A. Buligiusky (Jfec?. Chem, Vntwsuch, pp. 2b5 — 256) 
states that alcoholic solutions of sarcosine yield with chloride of nnc 
a chrystalline precipitate (C^ H, NO, + ZnCl,) which is soluble with 
difficulty in alcohol, but readily in water; the latter character distin- 
guishes it from the compound of chloride of zinc with creatinine. 
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Albumifoib Substancbs. — ^Professor Scbwarzenbacli stated some 
time since (Annal. de Chem. u. Pharm. xxxnL 1 25) that platino-cyanide 
of potasnam forms with the albuminoid bodies compounds of definite 
composition. The compound with casein yielded 1 1 per cent of pla- 
tinum, whilst that with albumen yielded 5*5 per cent. Diakonow 
(Med, Chem, Untersuch, 2 Heft, 228) has. however repeated the experi- 
ments of Schwarzenbach, and states that the amount of platinum in 
the compounds varies greatly. Schwarzenbach in a more recent 
paper (Zeilschrift fur Chemvi von BeiUtein, FiUig, und ffitbner) gives 
the re«mlt of his analyses of the compound of platino-cyanide of 
potassium with vitellin, globulin, syntonio, and fibrin. Yitellin con- 
sists, according to this author, of a mixture of casein and albumen, 
and accordingly yislds two different platinum compounds, of which 
the one contains about 11 per cent of Pt, the other 5*5. Globulin, 
syntonin, and fibrin, all form compounds containing 5*5 per cent 
of platinum. 



NOTICES OP RECENT DUTCH AND SCANDINAVIAN 
CONTRIBUTIONS TO ANATOMICAL AND PHY- 
SIOLOGICAL SCIENCE By W. D. Moore, M. D. 

Dub. et Cantab. y M.RI.A. <&c. dec. 

1. De Rhythnivs der Hartstooneny door F. C. Danders, Ntdfr- 
landsch Archief voor Genees- en J^atuurkunde^ 1865, p. 139. 

On the Rhythm of the Sounds of the Heart, by F. C. Donders, 
M.D., F.RS., Professor of Physiology and Ophthahnology in the 
University of Utrecht. 

A translation in full will be found in the Dub. Quart. JL of 
Medical Science^ XL v. 225. The author deduces the following: — 

Corollaries: (1) The cardiac sounds are distinguished as / and //. 
The distance from the commencement of / to that of II is a, that fiom 
II to I ia A, The period P=a-^A, 

(2) The frequency of the pulse being given, the rhythm of the 
sounds of the heart teaches us a and a : jP, that is the absolute and 
the relative duration of the active part of the cardiac })eriod 

(3) The rhythm of the sounds of the heart can be imitated by 
movement of the hand and so be registered. 

(4) The accuracy of this method, tested by the imitation of a self- 
registering rhythm, has been shown to be satisfactory. The probable 
error is very slight; the personal error is variable with the values of 
P and a ; P. 

(5) In the state of rest a amounts usually to from 0'309. to 0*327 
of a second, and continues tolerably equal, with different values of P. 

(6) In this we have a probf^ that a, the duiution of the active 
working of the heart, has a certain independence. 

(7) a : jP is, in the state of rest, the greater, the shorter the 
periods are; in young persons a : /*= 0404 to 0*482, average 0'428l 

(8) With increased frequency of the pulsations in consequence of 
work (rapid ascent of stairs), a on the contrary often diminishes more 
quickly than P, and a : P therefore becomes less, the less P is. 

(9) A few minutes after work is performed, the cardiac periods 
usually .become, with strong and quick respiration, temporarily veiy 
long, but a continues in general short, so that then a : P h less than 
ever. The independence of a is thus again demonstrated. 

(10) In the standing posture a becomes perhaps relatively some- 
what greater, but absolutely considerably less than in the sitting. 

2. Over de UUeinden der SniaaJezenuwen in de Tong van den 
Kikvorsch^ door Th, W. Engetinann, AssietetU bij het physioloffisch 
laboratoriu7n te Ulreehtf Nedtrlatidsc/i Arcliie/, 1867. On the Ter- 



DR MOOBE's analytical NOTICES, (DUTCH, &C.) 433 

« 
minatioiis of the Gustatory Nerves in the Tongue of the Frog, by 
Th. W« Engelmann, Assistant in the Physiological Laboratory at 
Utrecht. 

Three kinds of cells are described : ' cup-cells,' * cylinderoells,' and 
' fork-oellsy'as entering into the epithelium covering the circular terminal 
surface of the papilla. The iirst two he considers to be only epithelial 
cells of peculiar construction, the ' fork-cells ' he believes to be the ex- 
tremities of the Gustatoiy Nerves. According to him the connective 
tissue in the |>apilla consists of an under portion of loose, and an upper 
portion of .dense tissue. The former contains the blood-vessels, the 
terminations of the muscular fibres, and the darkly defined nerve- 
tubes. The upper part^ which he calls the nerve-cushiony contains 
an amazing number of extremely delicate, pale nerve fibres, forming a 
deli<»te nervous network, whence very numerous, extremely fine 
branches ascend in a tolerably straight direction to the free upper 
8urfia,oe of the nerve-cushion. The continuations in the epithelium 
of these branches, which perforate the nerve-cushion, are the central 
outrunners of the fork-cells. He has not, however, succeeded in 
absolutely demonstrating this arrangement, but only established 
its extreme probability. " We see," he says, " delicate, jiale nerve 
fi Vires reach in very many points the sur&ce of the nerve-cushion; we 
see from this surface equally delicate, extremely numerous fibres, 
having the same properties as pale nerve fibres, issuing and continued 
directly into the subntanco of the fork-cells. If we now assume the 
existence of a connexion between the former fibres and these latter, 
we do only what is necessary : we assume what is by &r the most 
probable." 

3. The Nederlandech Arehief voor GeneeS" en Na^tuvrhmde for 
1867 (Deel III, !• en 2» Aiieveringen). Dr MacGillavry on the 
infiuence of the Nervus Vagus on the respiratory movements {De 
vnvloed van den nervua vagus op de AdemhcUingsbewegingen), Dr 
MacGillavry's experiments were made upon rabbits, and he deduces 
the following propositions : — 

(1) The constancy of the quantity of air (capacity of respiration) 
after division of both vagi, in a rabbit, does not prove that the 
activity of the respiratory centre has continued as great, and it conse- 

.quently proves nothiug against a reflex action of the vagus on the 
muscles of inspiration. 

(2) When through electrical stimulation of the central extremity 
of the vagus during artificial respiration contraction of the diaphragm 
is produced, this contraction proves that the supply of oxygen is 
insufficient to cause complete apnoea. 

(3) The negative results of vagus-irritation during complete 
apnasa are much more probably explained by denying to the respira- 
tory centre during this condition all possibility of action, than by 
ignoring the reflex power of the vagus. 
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(4) TLe Tagos prevents complete paralysis of the respiratory 
eenlare during the chlorofonnisation of rabbitsy and it efTeots this by 
exciting reflex inspirations. 

(5) It is very possible, and even rather probable, that luemogioba- 
line not combined with oxygen, dissolved in the blood-plasma^ is the 
principle which produces in the respiratory centre by oxidation the 
necessary chemical en/ergy, 

4. Bijdragen tot de kennis van het mechanisme van H lickaam^ 
door W. Koster. Contributions to our Knowledge of the Mechanism 
of the Body, by W. Koster. 

I. Pressure of Hie Atmosphere upon the Hip Join^. 

The following are some of the conclusions : — 

"(1) The hermetical locking of the head of the thigh-bone within 
the acetabulum causes that, as Weber has shown, we dbould, without 
muscular action in that joint be able to carry about 14 kilogrammes 
[nearly 31 lbs. ayoirdupoisl. 

(2) On strong extension of the thigh the Zona OrbicoJaris 
Weberi bears, without the influence of the atmospheric pressore, the 
same and a still greater weight. From the physical experiments and 
the correct reasonings of Kose, it follows however : 

(3) That during life the muscular tension and the adhesion of 
the surfaces of the acetabulum and the head of the femur in appoair 
tion carry the inferior extremities, so that the eflfectof the atmospherie 
pressure does not in this case come into account.'* 

II. The rotation of the head in the eUtaniiea-occipiUd artieuloHoit 
'* The rotation to one side may be approximately stated at 75*| 

about -r-- taking place between the atlas and the occipital bone, 

3 4 4 5 

TTi " Tn ^^^^^ ^^® dentata and atlas, and tx - ttc between the other 

cervical vertebrae. Schroeder van der Kolk correctly remarked, that 
this distribution of the rotation over the different vertebrae must 
certainly be important in promoting the uniform extension of the 
vertebral arteries, and in preventing its being excessive in any one 
place." 

5. The same Journal contains also the following articles : — 
(1) A. Tem6 van der Heul, the Influence of the respiratoiy phases 
on the Duration of the Cardiac Periods. (2) T. Place, the Wave of 
Contraction of the Voluntary Muscles. (3) J. G. van der Lith, on 
the Descent of the Testicles. (4) Th. W. Engelmann, on Ciliaiy 
Movement. 
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ON THE SEAT OF IRRITATION IN THE MUSCULAR 
FIBRE ON THE CLOSING AND OPENING OP A 
CONSTANT GALVANIC CURRENT. By Th. W. Engel- 
VANK, Assistant in the Physiological Laboratoiy at Utrecht. 
Translated from the Ned&i^Tuhch Architf voor Nixtuwr" en 
Geneeakunde^ D. iii. 1867. 

Phlugeb has shown, that on the closing and opening of a constant 
galvanic current^ the irritation is produced, not at all points of the 
intrapolar part of the nerve, but only at the poles. The law runs 
thus : the nerve is irritated by the occurrence of katelectrotonus and 
the disappearance of anelectrotonus. The question was, whether in 
the muscular fibre too the irritation takes place on closing of the 
current only at the negative pole, on opening only at the positive. 
On this point experiments have been made by von Bezold and Aeby. 
Yon Bezold came to the conclusion that the law established by 
Pfiuger for the nerve is applicable also to the muscular fibre. Aeby, 
on the contrary, asserts that the irritation both on dosing and on 
opening of the current takes place at all points of the intrapolar part 
of the muscle. 

These opposite results were deduced from experiments performed 
by methods differing but slightly from each other. Yon Bezold 
determined the time which the wave of contraction required for 
propagation from a directly stimulated portion of muscle to a more 
distant part of the same muscle. The moment when the contraction 
wave arrived there was recorded by the muscular fibre itself, with a 
lever raised by the shortening, upon the blackened rotating cylinder of 
the myographion of Helmholtz. The moment of closing or opening of 
the galvanic current was registered on the same cylinder. Now when 
the irritation with closing of the current took place at the cathode, 
with opening at the anode, the registering portion of muade must 
contract earlier, as the cathode was further from it than the anode, 
and indeed as much earlier as the irritation required for transmisaioin 
through the intrapolar portion of muscle. If, on the contraiy, the 
muscle were simultaneously irritated at all parts of tlie intrapolar 
portion, a similar time must elapse on closing and on opening, between 
irritation and contraction, independently of the direction of the 
current. Yon Bezold found the former; Aeby, who made the lever 
roister not the shortening but the thickening of the muscle, observed 
the latter. 

I am in a condition to communicate an experiment which in a 
simple manner solves the question. 

The sartorius muscle of a frog was cleanly prepared, cut off, and 
su8i>ended by means of a clamp at the upper end. If we now place, 
a few millimetres beneath the clamp, one electrode on the righ^ and 
the second on the left sharp edge of the muscle, the fr'ee end of 
the muscle is drawn to the side of the cathode on closing the current, 
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and to the side of the aaode on opening it, because in the former case 
only those fibres of the muscle on the side in contact with the cathode 
contract, while in the latter case only those on the side in contact 
with the anode are thrown into action. 

The experiment may be performed in another manner. The 
muscle is divided by a cut, terminating a few millimetres beneath tiie 
clamp, into two longitudinal halves, these being held apart by means^ 
for example, of a glass rod, on which the muscle rests like a rider. 
On now closing the current only the half situated on the side of the 
cathode contracts, on opening it only that situated on the side of the 
anode. If we now change, by means of a swing, the direction of the 
current, the closing and opening contractions also change placet In- 
stead of the sartorius we may take other muscles, who^e fibres mn 
parallel through their whole length. 

The placing of the electrodes has great influence on the success 
of the experiment. It is true that we may, even when the electrodoB 
are by chance applied successfully to the muscle, remark, that the cloaini^ 
contiuction gives to the latter a direction different from that given 
by the opening contraction; but a satisfactory result is obtainable 
only with a definite position of the electrodes. This is in most cas^ 
soon fotmd, if we only take care that the electrodes reach merely to 
the sharp edge of the muscle, and touch its broad anterior or posterior 
siuface as little as posstible. In the second place, the intensity of the 
galvanic current, at least in muscles of great irritability, must not be 
too great. I generally employed one cell of Darnell's, the current of 
which could at pleasure be still further weakened by means of a 
rheochord. With a feeble current we sometimes obtain, with a 
definite position of the electrodes, only the opening conti^action, and 
on inverting the current the closing contraction on the same aide. 
If we then displace a little the electrode lying on the other side, 
closing contraction is again produced on the one, and opening con- 
traction on the other side of the muscle. This is satisfactorily 
explained by the fact^ that of the superficial muscular fibres some 
lo»e their irritability earlier, others later. If now the one electrode 
touch a group of muscular fibres, which have already lost their 
initability, while the fibres situated at the other electrode have 
still retained theirs, only the latter contract^ and it depends upon 
the direction of the current whether this takes place with its closiug 
or its opening. 

The experiments succeed as well with normal muscles as with 
those poisoned with curare. They prove that the irritation in the 
muscular fibre on closing of a constant galvanic current takes place 
at the negative, on opening at the positive pole. We possess, at 
the same time^ in our preparation a phyi»iological rheoscope, which, 
as well as the magnetic needle, is capable of indicating not only 
the presence, but also the direction of a magnetic curi'ent. 
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ON THE CAT OF THE ANCIENT GREEKS. Note by Pro- 

FE8SOR ROLLESTON. OXFORD, April 16, 1868. 

Ik a book, with the existence of which I became acquainted a fey 
days ago by a reference in Aubert and Wimmer's new edition of 
Aristotle's HUtoria Animaliwm^ and which, through the kindness of 
Mr Sclater, I have had put into my hands this day, I have oome 
upon cei*tain statements which confirm not only certain of the con- 
clusions, but also certain of the conjectures put forward by me in the 
Jowmal of Anatomy and Physiology^ Nov. 1807. This book is Dr 
Erhnrd's Fauna der Cycladen^ Leipzig, 1858. From it I leum that 
the Mustda Foina, the White Breasted Mai^in, the animal which in 
my paper I strove to show was the domestic mouse-kiJler of the an- 
cient Greeks, is common now in all the Cyclades, and in some of 
them actually has the old Greek name, ucri^, at the present day. The 
Polecat, Muatda PutorivSy and the Ferret are not members of this 
Fauna; neither could Dr Erhard find the Genet there. I will not 
trespass upon your space, which I fear must be already overfilled, by 
pointing out the bearing of these statements upon those advantod by 
me in your last number. But I will take this opportunity of saying 
that Dr Erhard*s little volume deserves to be better known than it is 
at present in England. Besides giving us an excellent example and 
a '^ simple case" for the study of the rationale of the Distribution of 
Species^ it teaches us the very important, and not a little needed les- 
son of caution, in receiving Catalogues of indigenous animals of any 
area, however small and accessible, as being necessarily exhaustive. 
Though the vegetation of the Cyclades is (p. 7) of such a character 
that a hare can hardly hide itself from the eye of the eagle, and 
though at first Dr Erhard was (p. 8) inclined to think their mammar- 
lian Fauna was as exclusively Adullaniite as that of a coral island, 
he has, after afi investigation of several years, given us a list of no 
less than sixteen land mammals, amongst which there is one new and 
previously uudescribed species, the JSgoceras Fictvs, the Ibex of the 
Cyclades. The very general distribution of the Rabbity which in its 
wild state here is as large as the Hare or larger, got^s some way to- 
wards showing that it was indigenous in the area of the Cyclades, as 
it is supposed to have been in the Balearic islands, bef >re it was 
broken .up into an Archipelago. But at the same time it is the 
harder to understand how Aristotle and how the Greek gourmets 
who, foWcs iv iraxri Xayipois, must have known how different a rab- 
bit's flesh was from a hare's, if they had ever eaten it, could have 
failed to distinguish the one animal fi-om the other, the rabbit being 



^ I 



438 LETTEBS, &C. 

now most abundant there, and having made the Mjoonos, so oftea 
mentioned by these ancients, into a honej-oomb with their burrows. 
But in their days these islands were richer in popukition, an ooea- 
sionai massacre of Melians having been as nothing to the constant 
operation of Turkish barbarism; and if, as I have striven to show, 
this larger population had in domestication, house by house^ such an 
enemy of the Babbit as the Marten is, we have some sort of an ex- 
planation of the absence of the mention by them of an a-nimiJ as 
existing in the Oyeladee in classic, which must all but certainly haTe 
existed there in geological, a^ it does also in our own times. The 
islands, I may add, were probably or certainly, better wooded then 
than now ; and trees favour the multiplication of the rabbit less than 
they do that of its many and various enemies. 

2. In my paper I said at p. 58, '^ In the East the FeHs took both 
the name and the work of the rival it supplanted." It is possible 
that I should have 'been right in making this statement more exten- 
sive, and in saying that the Cat of the Egyptians took not only the 
name yaXi;, but also the name Zktis of its predecessor in the Greek 
house. For I find from a passage of Tzetzes, ChU, y. 8, quoted by 
Buchart, Bierozoicon, i. 986, 57, that this authority, if so we may 
call him, called the alXovpos by the name of ucrt^ The passage from 
Bochart runs thus. *^ In Hesychio voce. tcnJ^ioL, ktCs i<m {w>y o^uMor 
yoX^, viveiTa est animal feli simile. Froinde ptUavU Tzetzes esse 
felis speciem, quod his verbis diserte asserit Chiliadis quinti capite 
octavo, 

t/CTts 8c i^v Kol avro rcXct (L ireXci) opvi06<l>ayov 
X€p<TaLov Kol rerpdirovy /xcv, o alKovpov KoXov/xeyJ* 

But I am inclined, as I think Bochart was also, to oonsider 
these lines to be so worthy of their author as to be unworthy of auy 
attention from us. Aud it is interesting to note that^ in a Basle 
edition, of the year 1546, of Tzetzes' works, the first and, to the 
credit of human nature it should be added, also, up to 1826, the last 
independent edition of this portion of his works, some of which, hap- 
pily, still remain unpiinted, there stands opposite these lines the 
Ibllowing Latin note: Alii muatdam rusHoam seu viverram. 

3. If I understated my case in this instance, I overstated it in 
another, when I said (p. 60) that the Cat will never take to buiTOws 
in the way of refuge. I have already said, in this paper, that io 
dra^^dng up Catalogues and making up Faun», it is wise and well to 
avoid universal negatives. It would have been well if I had had thut 
precept before my eyes in a more geuetulized form when I wrote my 
labt paper; for I have since been informed by two good observer^ 
that they have each of them known a cat take to Troglodytism. In 
neither of these cases, however, did the animal profit much by doing 
what it could not have been expected to do. 

4. At page 57 of my paper, the word mark should have been 
mask. 



PBOF, HUXLEY'S HUNTEaiAN LECIUBES. 433 



PROFESSOR HUXLEY'S HUNTERIAN LECTUREa 

Professor Huxley's sixtli course of Hunterian Lectures has been 
devoted to a general review of the Invertebrata, and he has given 
an admirable resume of all the latest rasearches which have been 
carried on in that very wide field. He has not, however, found that 
even the most recent discoveries render necessary important modifica- 
tions in that system of classification which he has been in the habit of 
employing for years past in his lectures at the School of Mines. He 
still reckons the Annuloida as a group distinct from all the higher 
Annulose animals; and containing together with the Rotifera and 
Scolecida, the Echinodermata also. The Gephyrea are still separated 
from the last-named group, and constitute a division of the Aniielida. 
The Mollusca and Molluscoida form the other primary divisions, the 
latter containing the Ascidioida, Brachiopoda and Polyzoa. The 
Infusoria (with which are associated Nodihica and Acineta)^ are 
separated from the rest of the Protozoa, which last embraces only the 
Monerozoa, Protoplast^ Radiolaria and Spongida. 

The lecturer opposed the proposition of Professor HaSckel of 
Jena to form an intermediate Begnum protistieum between aTiimals 
and plants; referring his Diatomea and Flagellata to the vegetable 
world, and retaining amongst animals the other groups of HaeckeFs 
intermediate kingdom. 

The remarkable form Protogenes, discovered by the last-named 
Professor, the structure of which is less complex than that of a 
human colourless blood-corpuscle, was brought forward as a striking 
instance of the absurdity of that opinion which attributes such won- 
derful powers to '* a nucleus,*' and as showing that organization is a 
product of life. 

Professor Huxley dwelt much upon the Scoledda, especially the 
parasitic groups. 

Among the more novel or strange forms, may be mentioned the 
BUharzia of Dr Cobbold, a very dangerous Trematode happily confiDcd 
to Africa. It is one of the greatest causes of disease in the Valley of 
the Nile; half the population being more or less injured by it It 
infests the great blood-vessels, where it may attain the length of half 
an inch. The female is much smaller than the male, and lies per- 
petually embraced in the concave side of the body of her spousa 

The Nematoid worms were very carefully described, and a hearty 
tribute paid to the exceUent labours of Dr Bastian on that class. 

The Professor now unites with it those forms which were for- 
merly held to constitute a distinct group — the Gordiaoea. 

There is a veiy peculiar Nematoid named Sphenda/ria, which has 
been investigated by Sir John Lubbock. Its natiune is not yet 
thoroughly maide out, but it appears probable that the genital sack 
of the animal comes to suffer an extreme prolapsus, and that it then 
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attains a size utterly out of all proportion to the rest of tJie aniinaL 
In Ascaris Nigravenoaa, which inhabits the lung of the frog, a real 
" alternation of generations " seems to take place; two different modes 
of sexual reproduction appearing to occur altemately — a condition aj 
yet utterly unparalleled. 

In describing the anatomy of the Lobster as a type of the 
Arthropoda, the lecturer detailed the interesting series of problems 
which have of late arisen as to the homologies between the stnicture 
of the arthropod eye and the vertebrate retma, and he thought it not 
improbable iJiat Uiis homology would be found to be complete. It 
will be so if the optic nerve fibres of the Arthropods can be demon- 
strated to ascend to, and to be connected with, the distal ends of 
the optic rods. 

Amongst the Crustacea were noticed those very aberrant Oirripeds, 
the BhizocephalcL These are parasitic on the soft abdomen of the 
hermit-crab, and have the appearance of small tumours. There are no 
appendages, there is no heai't ; and it is doubtful if there is even an 
alimentary canal ; while the body is attached to its host by a process 
which branches out into the substance of the latter. The iiue nature 
of these creatures could never have been even suspected but for their 
process of development. The larva is at first active with three pairs 
of locomotive appendages. Having attained its hold on a hermit-crab^ 
it thrusts into the body of the latter its antennary organs; then these 
grow out in an arborescent manner in the crab, while the animal loses 
its other appendages, and assumes the adult condition. 

The genus limulus is now associated by Professor Huxley with 
Pterygotus, &c, in the group Aferoatomaia. The Tnlobites were 
declared to present obvious resemblances to Limulus, to Serolis, and 
to Saphirina, and the general genetic relations of the groups of 
Crustacea were traced from some ancient Naupliua form through the 
Copepoda to the Branchiopoda on one side, and to the Merostomats 
on the other. 

The greatest novelty in the class Insecta was the mode of repro- 
duction in a certain dipterous insect discovered by Nicholas Wagner. 
In this Hessian Fly t^e larva gives rise by internal gemmation to 
other larv8B, and each of these again to others. In another dipterous 
insect (the common fiesh-fly) a great part of the larva liquefies, wJiile 
small masses of formative tissue attached to the tracheae, and called 
" imaginal disks," give rise respectively to legs, wings, eyes, &a, and 
together build up the ultimate form of the adult by their growth and 
mutual approximation. No buch process is known to occur in any 
other group. 

As to the general affinities of the different sections of the Inver- 
tebrata, the latter were stated to form two series diverging upwards 
from the lowly Monerozoa. One line is very continuous, namely, that 
which leads up through other forms of Protozoa to the Infusoria, and 
thence by the Rotifera to other Annuloida, and finally to the 
Annulata and Arthropoda. The second line is much more inter- 
rupted; the Monerozoa and Spongida being separated by a wide 
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interval from the Ccelenterata. The last gi'oup, however, being once 
gained, the route is comparatively easy thence to the MoUuscoida, 
and from the latter to the Mollusca. 

The ultimate goal and final end of all zoological classification is 
the arraDgement of the various groups according to their true genetic 
relations. This, however, is now and will long be quite impossible ; 
classification as yet being almost wholly confined to the logical 
method,' and to the method of gradations. 

The Hunterian Lectures were this year very largely attended, 
and the d amber of students who availed themselves of this valu- 
able opportunity of gaining zoological knowledge was, we believe, 
unpreoedented. 
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carotid artery, 890; osteology, 891 
Bladder, nerves of, 192 
Blake, Dr, on nourishment of fcetus in 
embiotocoid fishes, 280 

29—2 
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Bloebaum, sulphate of atropia, 422 
Blood, chemistry of, 177, 426; alka- 
linity, 428 

spectroscopic obs. on, 114, 427 
Blood oorpoBoles, 168; development of, 
S97 ; modifications in form and size, 
898 
Blood-vascnlar glands, 170, 398 
Boohdalek Jnn., supracostal mnsde, 
394; right aorta, 397; absence of 
left coronary art., 897; arrangement 
of peritoneum of spleen, 398 
Boerhaarve Eaan, supracostal muscle, 

394 
Bone, formation of, 392 
Bones, spongy tissue of, 392 
Bottcher, on blood-corpuscles, 168 
Brain, physiology of, 187 
Brain, weight of, 896; grey matter, 896 
Braune, topograph. -anat. atlas, 158 
Braune, drawings taken from sections 

of frozen bodies, 168 
Breymann, cardiac action, 410 
Bromide of potassimn, action of, 182, 

418 
Brown and Fraser, chemical constitn- 

tion and physiological action, 224 
Bruoia, action of, 234 
Buliginsky, on sarcosine, 430 



C. 



Cachalot's jaw twisted, 402 
Csecum, displacement of, 13 
Calabar bean, action of, 185, 425 
Callendar, Mr, thyroid gland, 170 
Capillaries, structure of, 897 
Carbonic acid, action of, 188, 184 

oxide, 184 
Cardiac motor nerves, 191, 408 ; inhi- 

bitory nerve, 191 
Cardiograph, Bonders on, 198 
Carpus, Gegcnbauer on, 154 
Cat of ancient Greeks, 437 
Cats domestic, ancient and modem, 

47 



Cerebrum, grey matter of, 3t)5 ; vessels, 
vasomotor nerves of, 412 

Chauveau, vaccine virus, 425 

Chemistry of the blood, 176; of the 
tissues, 178 

Chiene, Dr, variety in innominate 
vein, 13; misplaced intestine, 13 1 
intra-peritoneal hernia, 218; oblite- 
rated int. jug. vein, 222 ; morphology 
of atlas and axis, 165 

Chloroform, 184 ; action on heart, 418 

Cholera, communication to animaU, 
197 

Chymography Schummer on, 193 

Ciliary movement, 434 

CiLLo-spinal centre, 188 

Clavicle, Parker on, 877 

Cleland, Prof., homology of atlaa, 163; 
abnormal arrangement of peritoneum 
&o., 201 ; the cornea of the ox, 361 

Cobbold, Dr, Distoma from Ziphias, 
406 

Cobra-di-Capeilo, Prof. Hallord on, 187 

Coca, effects of, 420 

Coccygeal body, 175, 897 

Cochlea in birds, Dr Basse on, 170 

Codeia, action of, 236 

Cohnbeim, the cornea, 170 

Conium, action of, 423 

Conjimotiva, term, of nerves in, 400 

Cornea, nerves of, 170; struct, 400; 
epithelium of in ox, 861 

Coronary artery, absent, 397 ; inflnenoe 
of closure on cardiac action, 410 

Crania, American, Prof. Huxley on, 
262 

Cryptorohismus, Beigel on, 176 

Curare, action of, 185, 425 

Curare and Curarin, Dr Beigel on, 329 

Cyon, innervation of heart from sp. 
cord, 410; influence of post-spinal 
root on irritability of ant, 412 

Cyon on carbonic acid and oxygen, 183 

Cyon and Ludwig, nerves dilating ves- 
sels, 190 

Czemy, blinding of retina by sunlight, 
415 
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D. 

Davis, weight of brain, 896 

De Luca and Paneeri, saUva of mol- 

losks, 429 
Deficiency of left lung, 176, of lower 

jaw and byoid, 176 
Deglatition, Moura on, 193 
Dentition of mole, 174 ; of marsupials, 

174 
Deyelopment of mesocolon, 201 ; colon, 

16; vert. col. in Lepidostens, 404 
DeviSj myology of Viverra civettaf 207 
Diabetes, artificial, 188; mine in, 181 
Diakonow, on lecithin, 429; albmni- 

noid substances, 431 
Dicrotism of pulse, 382 
Digestion, dyspepsia and osmosis, 272 
Digestion of proteids, 168; of starch, 

194 
Distoma clayatum, Gobbold on, 406 
Dogiel, composition of bile, 429 
Dohm, Dr, morphology of arthropods, 

80 

Donders, psychical processes, 198; 
cardiograph 198; rhythm of heart, 
432 

Double Monster, 176 

Dreschfeld, influence of yagus on blood- 
pressure, 408 

Dubrueil and Legros on sulphooyanate 
of potassium, 183 

Duncan, Dr, researches in obstetrics, 
886; expulsive force in parturition, 
415 

Dwarf, rickety, 42 

Dybkowsky on nervine, 180 ; on phos- 
phorus, 183 



E. 

Ear, anatomy of, Basse and Odenius, 
170; membranous labyrinth, 400; 
pathology of, 194 

Eastlake, epispadias, 400 

Eberth, the liver, 172, 398 

Eckhard, artificial diabetes, 188 ; car- 



diac inhibitory nerye in Crustacea, 
191 ; on deyelopment of fibres of 
heart, 167; innervation of parotid, 
413; dilatation of vessels of penis, 
415 

Ectopia vesicsB, 401 

Erdmann, epithelial cells, 174 

Eel, caudal heart of, 405 

Eimer, on goblet-celis, 173 

Electricity, action on corpuscles, 193 ; 
on heart and blood-vessels, 407; 
on muse, fibre, 435 ; animal, 417 

ElectrotonuB, Butherford on, 87 ; Mat- 
tucoi on, 189 ; Fick on, 189 ; Bern- 
stein on, 190 

Engelken, sensibility of spinal cord, 
188 

Engelmann, term, of nerves in tongue, 
433 ; ciliary movement, 434 ; seat of 
irritation in muscular fibre on closing 
and opening of constant galvanic 
current, 435 

Epileptic convulsionB, cause of, 412 

Epispadias, 400 

Epithelium, F. E. Schultze on, 172; 
of cornea in ox, 361 ; of tongue, 432 

Erdmann, on goblet-cells, 174 

Erectile tissue, anat. and phys. of, 397 

Ether, sulphuric, action of, 184 

Eulenberg, bromide of potassium, 182 ; 
quinia, 185 ; on the blood, 427 

Eustachian tube, struct, of, 400 

Eyton, osteologia avium, 391 



F. 

Fallopian tubes malformed, 243 
Faure, on chloroform, 184 
Faye, assimilation of starch, 194 
Felis domesticus. Prof. Bolleston on, 47 
Fibrinogen and fibrinoplastin, 278 
Fick, on electrotouus, 189 
Fifth nerve, buccal branch of, 325 
Fischer, twist in Cachelot*s jaw, 402 
Fishes, foetus, nourishment of, 280 
Flexor muscles of vert. Umb, homologies 
of, 283 
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Flower, dentition of Marsapials, 174 
Poster, B. W., the Spygmograph, 62 
Fovea centralis in Fish, Gulliver on, 12 
Fraenizel, nerve ganglia, 167 
Frankenhaeuser, der Nerven der Ge- 

baemutter, 889 
Fraser, Br, Beports on Physiology, 

177, 418; galvanism on the blood, 

178; action of Akazga, 186 
Freyfeld-Szabadfbldy, the tongue, 168 
Friederich, Prof., modifications in 

blood-corpuscles, 898 
Friedlander, physiology of frog*8 heart, 

407 
Fuegians, crania of, 252 



G. 

Gall-bladder, compar. anat. of, 172 
Gamgee, Dr, Beports on Physiology, 
174, 426 ; the blood, 178 ; urea, 480 
Gedge, J., development of ruminant 

stomach, 328 
Gegenbauer, Untersuchungen zur yer* 
gleiohende Anatomic, 154 ; formation 
of bone, 89.2, deficiencies in clavicle, 
892; development of vert. col. ia 
Lepidosteus, 404 
Germ-theory, Bennett on, 415 
Glands, secreting, 171 ; innervation of, 

192, 418 
Gland-cells in skin of fishes, 172 
Globiocephalus Svineval, anatomy, 405 
Goblet-cells, 172 

Goodman, Mr, a three-toed cow, 108 
Goodsir, struct, of retina, 899 
Goubaux, variations in spinal cord, 404 
Grttbe, effects of aromatic acids, 420 
Gbandry, blood- vascular glands, 898 
Gmber, Prof., on musculus epitrochlo- 
anconeus, 166; bursas mucosa, 166; 
varieties of arteries, 897, of veins, 
168, of median and ulnar nerves, 
894; mamma in male, 174; rudi- 
mentary radius', 892 ; cervical rib in 
dog, 402 
Gscheidlen and Von Bezold, locomotion 



of blood by muse, fibres of vess^s, 

412 
Gnarana, effects of, 421 
Guebe, Br, effects of strychnia, 433 
Gulliver, Mr, on blood-cotpuseles, 1; 

on fovea centralis oouli in Fish, 13 
Gunther, anatomy of Hatteria, 403 
Guttmann, bromide of potassiiim, 183; 

cholera, 197 
Guye, communicability of cholera, 199 
Gwosdew, spectrum of blood, 437 



H. 

H»modiomograph, 411 

Hair, Br, muscles of alligator, 36 

Halford, Prof., Gobra-di-GapeUa, 187 

Hand, morphology of, 404 

Harley, Br., belladonna and oonium, 
428 

Hasse, on the retina, 170 ; cochlea of 
birds, 170 

Hatteria> anatomy of, 408 

Head, rotation of, 484 

Heart, influence.of nerves on, 190, 191, 
of electric currents, 407 ; innervstioa 
from spinal cord, 410 ; development 
of fibres, 165; action of, 383, *iii 
frog, 407; arrangement of fibres, 388 ; 
absence of left coronary art., 897; 
caudal of eel, 405 ; infiuenoe of vagus 
on, 408 ; irritability of temiinatioDS 
of vagus, 469 ; cardiac action influ- 
enced by intracardiac pressure, 409, 
by closure of coronaxy arteries, 410, 
by respiration, 484 ; rhythm of, 432 

Heaton, oxidation of the blood, 177 

HeUema, on varieties, 199 

Helmholtz and Baxt, nervous oondue- 
tion, 190 

Henle, Handbuch der Anatomie, 387 

Hering, on bile-ducts, 161, 171 

Hermann, chemistry of muscle, 179 • 
Calabar bean, 186 

Hermaphrodism, 401 

Hernia, congenital, abdominal, 409 

Herzen, the brain, 187 
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Henenstein, izmervatioxi of lachrymal 

gland, 413 
Heal, van der, influence of resp. on 

cardiac action, 484 
Heuzinga, the blood, 178 
Hip-joint, atmospheric pressure on, 

4d4 
Hoeyen, van der, blood-discs of Meno«- 

branchus, 199 ; skeleton of Dromas 

Ardeola, 402 
Holm, chemistiy of suprarenal cap- 
sules, 179 
Homology, occiput, atlas and axis, 165 ; 

flexors of vert. Umb, 283 ; muscles, 

298, 804, 308, 314 ; limbs, 404 
Hoppe-Seyler, the blood, 178 ; pmssic 

acid, 420 
Horse's foot, organisation of, 402 
Hulke, Mr, retina of porpoise, 19 
Humphry, Prof., rickety dwarf, 42; 

myology of Oiyoteropns and Phoca, 

290 
Huntemtiller, abnormal junction of 

ribs, 176 
Huxley, Prof., on Crania, 253 ; Hunter- 

ian lectures, 376, 439; Archaeopteryx, 

402 ; classification of birds, 390 



Jones, W., caudal heart of eel, 405 
Jolyet, on Quinia, 185; nerves of 
oesophagus, 192 



Kehrer, influence of ya^us on bladder, 
192 

Sidney, abnormal position, 174 ; horse- 
shoe, 398 ; tubuli urinif eri, 398 

Kitten, monstrous, 866 

Klebs, blood-cupuscles of child, 168 

Eolbe, synthesis of urea, 430 

Kolliker, bile-ducts 161; i>olypary of 
Tubipora, 406 ; polymorphism of An- 
thozoa, 405 

Korber, the blood, 178 

Koschlakoff, the blood, 178 

Eoster, morphology of occiput, atlas . 
and axis, 165 ; mechanism of body, 
434 

Krause, the retina, 169; die nerven- 
yarietaten, 386; die anatomic des 
kaninchens, 886; on varieties of 
arteries and veins, 388 

Kuehne, digestion of proteids, 158 



I. 

Infusoria, action of antiseptics on, 186 ; 
origin of, 415 

Innominate veins opening separately 
into heart, 13 

Insectivora, osteology of, 117 

Intermaxillaiy bones in man, 392 

Interosseal muscles, Prof. Humphry 
on, 305 

Intestine, misplaced, 13, 18 ; develop- 
ment of, 13 

Iris, structure of, 399 



J. 

Jaw, lower, absence of, 176 
Jensens, congenital abd. hernia, 401 



L. 

Laborde, bromide of potassium, 182 
Lachrymal gland, innervation of, 413 
Lang, alloxan in urine, 180 
Langhans, the ovary, 175 
Lankester, Mr £. Bay, spectroscopic 

obs. on animal substances, 114 ; the 

limpet, 406 
Larchor, inter-maxillaries in man, 392 
Lecithin, Diakonow on, 429 
Legros, erectile tissue, 397 
Letzerich, goblet-cells, 173, 174 
Leuoin, presence in tissues, 180 
Liohtbein, influence of sp. cord on 

liver, 414 
Lith, van der, descent of testis, 434 
Liver, in vertebrates, 398; influence 

of sp. cord on, 414 
Lortet, blood-current in arteries, 411 
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LoT^n, effects of nerves on arteries, 

194 
LoY^n, influence of nerves on cerebral 

vessels, 412 
Lung, congenital defect of one, 176 
Luschka, adenoid tissae of pharynx, 

398 



M. 

Macalister, Dr, the coronoid portion of 
pronator teres, 8; abnormities in 
upper limb, 165 ; gall-bladder, 172 ; 
homologies of the flexors of vertebrate 
limb, 283 ; anatomy of gloMo-cepha- 
1ns, 405 

MacGillavry, influence of vagus on re- 
spiration, 433 

.Ifacula acoustica, 170 

Magnam and Hayem, neuroglia, 394 

Mammary gland in male, 174 

Marey, du mouvement dans les fonc- 
tions de la vie, 383 

Marshall, outlines of Physiology, 387 

Marsupials, dentition of, 174 

Martin-Damourette and Pelvet, action 
of bromide of potassium, 418 

Matteucd, electrotonus, 189 

Mauchle, term, of nerves in conjunc- 
tiva, 400 

Mcintosh, structure of monstrous kit- 
ten, 366 

Median nerve, division of, 412 

Meissner, effect of division of fifth 
nerve upon eyes, 191 

Menobranchus, blood-discs in, 199 

Merkel, variety in peelDralis, 166; 
struct, of the iris, 399 

Mesocolon, developement of, 201 

Methylene, bichloride of, 419 

Metschinkow, develdpement 6i blood- 
corpuscles, 397 

Meyer, Prof. H., spongy tissue of bones, 
302 

Mitra, muscular tissue, 167 

Mivart, osteology of insectivora, 117; 
appendicular skeleton of Simia, 
403 ; skeleton of limbs of primates. 



403 ; skull of Indris Diadema, 401 : 
myology of iguana, 405 

Mole, dentition of, 164 

Monstrous kitten, 366 

Montegazza, effect of gnarana, 421 

Moore, Dr W., reports, Daioh, ^. 195, 
432 

Moore on crystals from brain, 180 

Moreno y Maiz, effects of coca, 420 

Morphia, action of, 237 

Morphology of arthropods, 80 

Morphology of occiput, atlas, and axis, 
165 

Moura on deglutition, 193 

Murray, Dr W., osmosis and digestion, 
272 

Milller, G. F., struct, of cornea, 400 

Muscles of alligator, 26, 405; igua- 
na, 405 ; viverra civetta, 207 ; oryc- 
teropus and phoca, 290 ; human, 
Tomblom on, 165 ; chemistiy of, 179 ; 
supernumerary obliquus oculi, 245; 
homologies of flexors of vert, limb, 
283 ; interossei. Prof. Humphry on, 
305 ; varieties, 165, 166, 199, 39S ; 
contraction, 384; tetanoe, 385; wave 
of, 434; nerves of, 395; production 
of heat during rigor, 416 

Muscular fibre, development, 167; 
structure 167 ; force, origin of, 181 ; 
gases in different states, 179; seat 
of irritation in closing and opening a 
galvauio current, 435 
MuBculus transversalis cervicis medias, 
165; epitrochlo-auconeus, 166; rec- 
tus thoracis, 392 ; supraoostal, 394 ; 
ciliaris, 399 
Mustela foina, Prof. Bolleston on, 47 
Myeline, nature of, 180 



N. 

Nawrocki, the blood, 177 

Nerve ganglia, structure, 167 ; cells, 895 
— fifth, division of effect on eye, 
191 ; function of buccal branch, 835 

Nerves, division of effects o^ 191, 192, 
412 ; dilating vessels, 190; of penis, 
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415 ; of nterofl, 889 ; of tMte, 414 ; 
excitability and eonductabilitj, 192; 
effeetg on arteries, 190, 194; on 
cerebral yessels 386, 894, 412; of 
parotid, 192, 413; of lachrTmal gland, 
413; varieties, 199; sympathetic 
and intercostal, 168 ; termination in 
papilUs of tongae, 168; in conjnnc- 
tiva, 400; termination of motor 
nerves, 395 

Nerve-rootp, spinal, infl. of post, on 
irritability of ant, 412 

Nerri nervorom, 394 

NervoQB conduction, rate of, 190 

Nenbaner, chemistiyof the tissues, 180 

Keomamiy action of electr. on corpus- 
dies, 198 

Neurin, composition of, 180; synthe- 
sis, 430 

Neuroglia, 394, 896 

Nutrition, Beale on, 192 

Newton, Frol, olaaszflcation of birds, 
890 

Nilaton, atrophy ol testee, 192 

Niootia, action ol, 239 

Nitzsoh, ptezylography, 390; de avium 
art.-eaiot. int., 890 

Nothnagel, cause of epileptic oonvul-. 
sions, 412 

0. 

Obliquus oonli, supernumerary, 245 

Obolensky, effect of division of sper- 
matic nerve on testis, 192 

Odenius, macula acoustica, 170; pa- 
thology of the ear, 194 

Oeffinger, goblet-cells, 174; variety in 
arteries of forearm, 168 

(Esophagus, nerves of, 192 

Ogle, Dr W., on atropia, 186 

Onimus, reflex movements, 192 ; in- 
fluence of electric currents on mus- 
cular fibre, heart, (Src, 407, 418 ; and 
Legros on action of chloroform on 
heart, 418 

Opium alkaloids, action of, 422 

Orycteropus, myology of, 290 

Ofnnoflis, relation to digestion, 272 



Osteology of insectivora, 117; birds, 

391 
Oulmont, action of veratrum, 424 

Ovaiy, human, Langhans on, 175 

Ovimi in Gasterosteus, 176 ; in osseous 

fishes, 400 

Oxj'gen, action of, 183 



P. 

Pancreas, digestion of proteids by, 158 
Parker, the shoulder-girdle, 874 
Parkes, muscular force, 181 
Parotid, innervation of, 192, 413 
Parturition, expulsive force in, 415 
Patagonians, crania of, 253 
Patella, Lankeeter on, 406 
Pelikan, action of saponine, 424 
Penis, dilatation of vessels, 415 
Peremeschko, thyroid glands, 170; pi- 

tuitaiy body, 171 
Peritoneum, abnormal arrangement of, 

201 
Perivascular spaces, 897 
Pettenkofer and Joit, respiration, 181 
p0tt]g;rew, Dr, muscular fibres of 

stomach, 167 
Pflttger, the blood, 177 
Phar^fix, adenoid tissue of, 898 
Phoea, myology of, 290 
Phosphorus, action of, 188 
Pilot whale, Prof. Turner on, 66 
Pineal g^d, structure of, 398 
Pituitary body, straeture of, 171, 898 
Place, wave of contraction of muscles, 

434 
Pneumathnmometer, 427 
Pofoff, the blood, 178 
Polymoiphism of Anthoxoa, 405 
Porpoise, retina of, 19 
Pregnancy, physiology of, 886 ' 
Preyer, the blood, 177, 178; effects 

of prussio add, 420; of hydrocyanic 

acid, 427 
Pribram, partial epispadias, 401 
Primates, skeleton of limbs, 403 
Prompt, . contraction of frog's heart, 

407 
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Pronator radii teres, Maoalister on, 8 
Proteids, digestion of, 158 
ProBsak, bile and urine, 180 
Pmssic aoidy effect of, 420 
Psychical prooesses, time required for, 

198 
Poise, dicrotism, &c. 882 ; influence of 

loss of blood on frequency of, 409 



Quinia sulphate, action of, 185 



B. 



Babbit, anatomy of, 386 

Badius, rudimentary, 892 

Badziewsky, leucin and tyrosin, 180 

Banke, chloroform, Ac, 184; spinal 
oord, 188 

Bansom, OTum of gasterosteus, 176; 
of osseous fishes, 400 

Batjen, defect of one lung, 176 

Bawdon, lateral hermaphroditism, 401 

Bespiration, physiology of, 181; in- 
fluence of Yagus on, 482; influence 
on cardiac action, 484 

Betina, Max Sehultae on, 168, 899; 
Krause and Basse on, 169, 899 ; of 
porpoise, 19; blinding by sunlight, 
415 

B^vellont, division of median nenre, 
412 

Beymond, du Bois, animal electricity, 
417 

Bhynchocephalus, anat. of, 408 

Bibs, abnormal junction of^ 176; oer* 
Tical in dog, 402 

Bickety dwarf, 42 

Bichardson, Dr, bichloride of methy- 
lene, 419; antagonism of nitrite of 
amyl to strychnia, 425 
Bichet, division of median nerve, 412 
BindowBky, tubuli uriniferi, 898 
BobertS) Dr, supracostal muscle, 894 ; 
horse-shoe kidney, 898 



BoUeston, Prof., domestie cato anmi»nt 
and modem, 47; cat ol ancient 
Greeks, 487 ; blood occpusaleB, 168 

Budinger, sympathetic and Interooetai 
nerrea, 168; euataabian tube and 
membranous labyrinth, 400 

Buminant stomach, development ol, 
828 ; three-toed, 109 

Butherford, Dr, eleetrotonus, 87; 
ports on physiology, 177, 407 



S. 



Sachs, goblet-cells, 174 . 
Salamander poison, action of, 187 
Salkawski, the dlio-spinal oenire, 188 
Saliva of moUusks, 429 
Sanderson, the sphygmograph, 881 
Baponine, action of, 424 
Sapp^, nervi nervorum, 894 
Sarcolactic acid in urine, 188 
Saroolemma, Winkler on, 167 
Sareosine, reactions of, 480 
Bastschinsky, Calabar bean and atropia, 

425 
Schiil, efFeet of division of fifth nerve 
on eye, 191; excitability and oon- 
ductabihty of nerves, 192; meefaA- 
nism of vomiting, 418 ; on the nerves 
of taste, 414 
Schiifer, production of heal during 

rigor of muscle, 416 
Schmidt, oxidation of blood, 426 
Schultze, Max, the retina, 168, 899 

F. E. epithelium in fishes, 172; 

flexor tendon? of foot, 166; ciliary 
muscle, 899 
Schttltzen, the urine, 180, 188; 

tic acids, 420 
Schummer, the chymograph, 198 
Schwarzenbach, albuminoid 

stances, 481 
Secretions, chemistiy of, 180 
Senile changes in bones, 45 
Sensitive plants, movements of, 417 
Sertoli, coccygeal body, 897 
Shoenbein, effects of pruasic add, 420 
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Shoulder-girdle, Gegenbauer on, 165; 

Parker, 374 
Simia, appendicular skeleton, 403 
Skeleton, natnre of its parts, 874; of 

simia, 403; of primates, 403 
Skull, thiokening of, in age, 45 
Smith, T., ectopia yesioas, 401 
Snellen and Miller, commnnloation of 

cholera to animals, 197 
Spectroscopic obs. on animal sub- 
stances, 114 ; on blood, 427 
Spermatic nerre, diyision of, 192 
Sphygmograph, Dr Foster on, 62 ; 

Sanderson on, 381 
Spinal column, variations in, 404 
Spinal cord, effect of electricity on, 

188; sensibility of, 188; influence 

on heart, 410 
Spleen, peiitoneum of, 895 
Stadeler, yolk of egg, 180 
Starch, assimilation of, 194 
Starration, urea in, 182 
Stewart, T. Grainger, maUorm. fallop. 

tubes, 243 
Sternum, Parker on, 374 
Stezinsky, infl. of interoardiao pressure 

on cardiac action, 409 
Stokris, communicability of cholera, 

197 
Stomach, muscular fibres, 167; rumi- 

nant, development of, 323 
StrangewaySfSupemum. obliquus oouli, 

245 
Strieker, struct, of capillarieSi 397 
Strychnia, action of, 229 
Strychnia, effects of, 421 
Sulphocyanate of potassium, action of, 

188 
Supra-renal capsules, 398; chemistry 

of, 179 ; varieties, 199 
Suschtsohinsky, irritability of vagus, 

409 



T. 

Tarsus, Gegenbauer on, 155 
Taste, nerves of, 414, 433 
Tcherinoff, diabetic urine, 181 



Testis, effects of division of spermatic 
nerve on, 192; retention of, 176; 
descent, 434 

Thebaia, action of, 285 

Thudiohum, composition of bile, 428; 
of urine, 429 

Thyroid gland, Gallender and Pere- 
meschko on, 170 

Tongue, struct, of mucous membrane, 
168; term, of gust, nerves, 433 

Tomblom, human myology, 165 

Trinchese, Prof., termination of nerves, 
395 

Tubipoxa, polypaiy of, 405 

Turner, Prof., reports on anatomy, 
165, 392; on comparative anatomy, 
402 ; the pilot whale, 66 ; a tumour 
in structure like chorda dorsalis, 
247 ; musculuir rectus thoracis, 392 ; 
right aorta, 897 



U. 

Urari and Urarin, Dr Beigel on, 329 

Urea during starvation, 182 ; synthesis 
of, 480 ; reaction with permanganate 
of potash, 430 

Ureter, double, 199 

Uiine, composition of, 180, 429; dia- 
betic, 181 

Uspensky, influence of post, spinal 
root, on irritability of ant, 413 

Uterus, nerves of, 889 



V. 

■ 

Vaccine virus, activity of, 425 
Vagus, influence of, on bladder, 192 ; 
on art. blood-pressure, 408; on re- 
spiration, 433 ; affected by electric 
currents, 408 ; irritability of cardiaa 
terminations, 409 
Varieties in skeleton of upper limb, 
145; muscles, 166, 166; nerves, 386;; 
arteries, 168, 199, 888, 397; veins,. 
13, 168, 888; position of kidneys,. 
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174; radios, 392; ribs, 176; spinid 

ool. 404; intestiiies, 13; kidney, 398 ; 

genitals, 401 ; foot of cow, 109 
Veins innominate, variety in, 13, 168 ; 

int. jng. obliterated, 222 
Yeratnun, action of, 424 
Vertebral col., deYelopment of, 404 
Vierheller, innervation of parotid, 413 
Viverra civetta, myology of, 207 
Vohl (Enlenberg and Vohl) on the 

blood, 427 
Volt, on respiration, 181; orea daring 

starvation, 182 
Vomiting, mechanism of, 413 
Voorari, Dr Beigel on, 329 
Vnlpian, effects of strychnia, 421 



Watson, Dr E., Calabar bean, 186 
Weisbach, abnormal position of kid- 
neys, 174 
Westermann, Calabar bean, 185 
Whale, Prof. Tomer on, 66 
Wilder, Dr^ morphology of band, 404 
Williams, preparation of orea, 430 
Winkler, sarcolemma» 165 
Wittich, innervation of parotid, 192 
Wood, variations in moscles, 166; 

sopraoostal moscle, 394 
Worrara, Dr Beigel on, 329 
Wortz, synthesis of neorine, 430 
Wymon, symmetiy and homology of 
limbs, 404 



W. 



WankHn and Gamgee, reactions of 
orea, 430 



Zalcsky on Salamander poison, 187 
Znutz, alkalinity of blood, 428 
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